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INTRODUCTION 
In this paper the attempt has been made to compare the 
terminology of the most used clinical classificatio~s of 
nephritis, and to correlate these various terms with the 
symptomatology involved. 
Many of the classifications that have been formulated 
throughout the history of nephritis have been discarded by 
most present day authors, so that Major (1) states a great 
truth when he says that the history of nephritis is strewn 
with the wreckage of shattered'classifications. Most au-
thors now use one of four classifications when they write 
in clinical terms; these four classifications being those 
of Velhard and Fahr, Christian, Addis, and VanSly~e. One 
of these must necessarily be followed to give a systematic 
discussion of the symptomatology, and Christian's classif-
ication has been chosen as a plan of discussion in this 
paper. This classification is based upon two factors. 
The first is Christian's definition of nephritis which is 
tta diffuse, progressive, degenerative or proliferative 
lesion involving the renal parenchyma, the interstitial 
tissue, or the renal vascular system. u 
The second fa·ctor is edema, which he has used as a 
basis for his classification because it is easy to observe, 
it is common to many cases of nephritiS, and its presence 
and type is significant in that it frequently accompanies 
certain pathological conditions. 
In this paper some material with reference to the 
etiology, pathology, diagnOSiS, and prognosiS has been in-
eluded, as it has a bearing on the symptomatology and on 
the correlation of these various classifications. 
HISTORY OF NEPHRITIS 
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Najor (1) believes that the first clinical descrip-
tion of nephritis was that of Guglielmo Salicetti, who was 
professor of Bologna about 1268. He described hardened kid-
neys associated with scanty urine and dropsy. Other writ-
ers whom I have read, as Monro (2) and Fishberg (3), do not 
mention Salicetti, but quote Cotugno, 1764, and Cruickshank, 
1798, as making the first real steps in the study of path-
ological state later described by Bright. Both of these 
men noted that in certain cases of dropsy the urine is co-
agulable by heat. Fishberg (3) also quotes the work of 
Wells and Blackall who followed Cruickshank. They observ-
ed lesions in the kidney in some cases of dropsy and album-
inous urine, but in other cases with the same physical 
findings, they were unable to find these renal changes, so 
were unable to state whether the albuminuria and dropsy 
were actually the effects of renal disease. 
Bright's publication of 1827 was entitled "Reports of 
Medical Cases Selected with a View of Illustrating the Sym-
ptoms and Cure of Disease by a Reference to Morbid Anat-
omy". Christian (4) stated that he was espeCially inter. 
ested in the subbead: nCases illustrative of some of the 
Appearances observable in tbe examination of Diseases 
terminating in Dropsical Effusion and first of the Kidneyff. 
Here he reported 24 cases, 18 fatal, with description of 
post-mortem findings. Christian (4) says that the study 
of these patients with Brightts deductions as published in 
this volume, forms the basis of forever linking the name of 
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Bright with nephritis in the sense of having proved the re-
lationship between dropsy, albuminuria, and the renal les-
ion, a rela.tionship but va.guely surmised by those who did 
work prior to Richard Bright. 
Christia.n (4) quotes Bright's, f1Reports of Medica.l 
Cases" in which Bright discusses his belief tha.t there may 
be several different forms of kidney disea.se. n •••• ln the 
, 
first, a. state of degeneracy seems to exist, which from 
its appearance would be regarded a.s making a simple debil-
tty of the organ ••••••••• The size of the kidney is not 
altered, nor is there any obvious morbid deposit to be dis-
covered ••••••••• The second form of the diseased kidney is 
one in which the whole cortical part is converted into a 
granular texture, a.nd where there appears to be a copious 
morbid interstitial deposit of an op~que white substance 
••••••• The kidney is generally larger than natural; some-
times it is increa.sed very markedly, but at other times it 
is little above the natural dimensions •••.•••. The third 
form of the disease is where the kidney is quite rough and 
scabrous to the touch externally •..•...• the feel is hard 
. . . . . . The tubular portions are observed to be drawn near 
to the surface of the kidney; it appears in short, like a. 
contraction of every part of the organ." 
Bright is not sure of the existence of these three 
forma, for he goes on ft ••••• On the contrary it m.ay be such 
that the first form ••••• never goes much beyond the first 
stage; and that all the other cases are to be considered as 
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more or le~s modifications, and more or less advanced 
stages of one and the same disease." The question as to 
whether nephr1tis is a single disease with different stages, 
or several entirely independent conditions, is still being 
debated. 
Christian (4) believes that Bright's first and sec-
ond group are now scarcel.y divisibl$ but include cases of 
acute, subacute, and chronic glomerulonephritis, while the 
third group includes an end stage of glomerulonephritis or 
vascular nephrit1s. Th1s seems true if we use a clinical 
classification, but if we use Bell's (5) pathological 
classificat1on, the first group could well come under in-
fectious nephr0s1s. 
Monro (2), quotes Sir Thomas Watson, 1871, that "so-
called Bright's disease has by common consent been resol-
ved into two if not more distinct forms of ciiseaseu • The 
two forms correspond to the large white and small red kid-
ney. These were the chronic forms, and besides there was 
acute Bright's disease. 
lIIionro states that this classification into one acute 
and two chronic, represented the best teaching in Britian 
in the 'seventies and 'eighties of the last century. He 
says that later Roberts pOinted out that the change in the 
larb~ wh1te kidney to the atrophic form was often accom-
panied by a similar c:!1ange in the clinica.l features. He 
then recognized this fourth variety of Bright's disease 
with features both anatomically and clinically intermed-
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iately between, or a combination of, the large white and 
the small red kidney. This. he states~ls often spoken of 
as the small white kidney, but it may be neither small nor 
white as size and color are both variable. 
Fishberg (3) credits Wilks and Bartels for the fact 
that during the third quarter of the past century it waS 
customary to consider chronic Bright's disease as consist-
ing of two varieties, chronic parenchymatous and chronic 
interstitial nephritis. Weigert, cited by Fishberg (3), 
showed the untenability of this separation, because he 
-
pointed out that in all instances of parenchymatous neph-
ritis, interstitial changes are also present, and in the 
so-called interstitial nephritis, the connective t:i.ssue 
proliferation is undoubtedly secondary to changes in the 
renal parenchyma. While these objections were recognized 
as valid, this division of chronic nephritis beoame stan ... 
dard teaching and remained so until recent years. 
GENERAL CONSIDERATIONS 
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There are certain general considerations which should 
be understood before discussing the classification and the 
symptomatology of the various disease processes. An under-
standing of these considerations is fundamental and essen-
tial, if we are to understand the pathologic processes back 
of the various nephritides. 
Normil Renal Function: 
The human kidney is almost solely an excretory organ. 
As an excretory organ it must wO~k in a complex balanced 
way, for its elimination activity must be so balanced that 
the body tissues are maintained in equilibrium at certain 
levels, which can vary, at least for certain substances, 
within only narrow limits, in order that body cells func-
tion in a normal way. The maintenance of equilibrium in 
body fluid constitutes the most important activity of the 
kidney in its excretory function. 
Just how the kidney does its work has long been a 
topic of discussion, and various theories have been sugges-
ted in explanation. eusbny (6) bas advanced what he calls 
the umodern theorytt of renal activity, which seems best 
to meet the known conditions of renal functions. Accord-
ing to this theory, blood pressure in the glomerulus with 
its structure providing a filtration membrane, causes fil-
tration from the plasma of the constituents ot' t.he urine, 
while active absorption in the tubules determines the final 
composition of the urine. Filtration in the glomerulus is 
purely physical; absorption in the tubules depends on vital 
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activity of the epithelium. The critical demonst~ation 
ot the correctness of this theory was supplied by the exper-
imental work of Wearn and Richards (7). By means of an ex-
tremely fine glass cannula they succeeded in piercing the 
glomerulus capsule in the frog's kidney, and collected, un-
der observation with a microscope, actual glomerulus fluid 
from a single glomerulus. This they ana~yzed qualitatively 
and quantitatively and compared the several constituents 
with those found in the circulating blood and with bladder 
urine. Their findings are quite in accord with the theory 
of glomerular filtration and tubular absorption and add 
great probability to this theory of renal activity_ 
Filtration through the glomerulus, like filtration 
through, filter paper, necessarily depends upon several 
factors; on difference in pressure on the two sides of the 
membrane, on the character of the membrane, and in the nat-
ure of the fluid to be filtered. The influence of Var-
iations in the character of the membrane is often under-
estimated. For instance, variations in oxygen supply may 
cause marked Changes. Variations in the fluid are impor-
tant. The renal membrane holds 'back the large molecules 
of the colloids of the blood serum. These in turn exert 
a considerable osmotic pressure and may thus retard fil-
tration. 
In absorption in the tubules there are, according to 
Cusbny, two groups of substances, t1threshold bodies" useful 
to the body, which are in part taken up by the tubules and 
- 7 ... 
returned to the blood, and "no threshold bodies" of no 
further service to the body, which are not reabsorbed. 
Substances in the tubules which are not reabsorbed exert 
osmotic pressure and so influence reabsorption. These two 
differently acting groups have a large influence on the 
composition of the urine and what is far more important, 
on the resultant composition of the blood and body fluids. 
Absorption is an active vital process, though, of course, 
greatly influenced by the unysical and chemical properties 
and rate of flow of the fluid in the tubules. 
Blood supply to the kidney is a very great factor in 
determining renal function. The blood supply to the kidney 
is remarkably abundant. Christian (8) states that exper-
iments indicate that the kidney is irrigated with nearly 
twice its weight of blood per minute and possibly in man as 
much as 1000 to 1500 liters of blood flow through the kid-
ney in twenty-four hours. The great importance of renal 
circulation to renal function is apparent. It is at once 
obvious that vascular sclerosis must make a great differ-
ence in renal function, by decreasing the caliber of blood 
vessels, changing their distensibility under pressure, in-
fluencing response to vaso-motor stimulation, by reason of 
changes in vessel wall, or increasing resistance to flow in 
various ways. These changes must effect the glomerular 
membrane and the tubular epithelium by changing the oxygen 
and nutrition supply, and actually influence the amount of 
substances brought to the kidney and the filtration process 
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that is going on in the glomeruli, as well as the reab-
sorption from the tubule; all of which must act to very'. 
profoundly influence renal function. 
Although the blood supply 1s a very important factor 
1n renal function, the paramount influence in determining 
the amount and composition of the urine is the chemical 
composition of the blood plasma. Tubular absorption re-
turns to the plasma needed substances (threshold subst-
ances). There is an optimal condition of solution for 
these, and until this is reached, absorption from the tub-
, 
ules takes place. According to Cushny (6), this is an 
important determining factor in the final constitution of 
the urine. As already pointed out, colloid concentration 
in the glomerular capillaries exerts an osmotic tensiou 
which, as colloids increase or decrease, reversely affects 
filtration. Many of these effects are dependent on physic-
al conditions, but in addition vital cell activity must 
playa part in the tubules. 
Christian (8) says that under constant conditions of 
food and fluid intake, hourly urine excretion is far from 
constant. Both amount and concentration vary from hour to 
hour,. so that considerably> periodic change in both is the 
normal human condition. This variation is increased by 
normal human habits of eating and drinking. Normally day 
urine excretion considerably exceeds night excretion. De-
parture from these normal variations, both over short per-
iods, and by day, as contrasted to night, are indicative of 
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disturbed renal function and form the basis of various con-
centration tests of renal efficiency whioh have a conaider-
able value in clinical medicine. 
A very important function of the kidney is elimination 
from the body of acids formed in metabolism, and thereby 
maintaining in equilibrium the proper reaction of the plas-
ma. The reaction of the blood lies between limits indic-
ated by litmus and phenolphthalein and that of the urine 
between phenolphthalein and methyl orange. The work of the 
kidney is to remove sufficient acid to maintain the con-
stant pH of the blood. Henderson and Palmar (cited by 
Christian (8» calculates that in this work, the kidney 
may free the body of 60 to 70 c. c. of normal acid per day, 
and under pathological conditions far more is removed. 
Albumin in Urine: 
Albumin in the urine, as determined by clinical tests, 
is always an abnormality. Its presence is one of tbe most 
delicate of indices of disturbed renal function. Sometimes 
this departure is unimportant and not a sign of kidney dis-
ease. Transitory changes in the Circulation, severe exer-
cise, slight irritants of various types, and fever will 
cause an albuminuria which is transient in nature. Row-
ever,if it is persistantly present or is repeatedly occur-
ring, it should be regarded as a definite sign of some dis-
ease of ~own import to the indiVidual until its nature 
is thoroughly determined. It is important when albumin-
uria is found to consider whether its presence can be ex-
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plained by some simple benign cause, or whether with album-
inuria the patient shows other signs of renal disease. 
Persisting or recurring albuminuria, partioularly with 
oasts or blood cells in the urine, eXpecially if the pat-
ient shows edema or ciroulatory disturbance, with few ex-
ceptions, means some form of nephritis whose importance to 
the individual depends upon its subsequent course. Such 
findings always merit careful study of the patient. It 
does not follow, however, that all individuals found to 
have albumin and casts in one or several examinations nec-
essarily h~ve nephritiS, or have any greater probability of 
developing a subsequent nephritis than individuals never 
known to have such urinary ohan.£9S. 
Lee (10) found that nearly 6% of 6000 apparently 
healthy college men showed albumin in the urine as a def-
inite ring with the nitric acid test. Following up these 
men, they developed no signs of nephritis. MacLean (11) 
got the sa.me percentage of albuminuria in 60,000 soldiers 
in military training, and following these soldiers into 
active war service, found that of 132 that developed neph-
ritis only 17% had shown albuminuria in earlier examina-
tion where there was no evidence of actual nephritis. 
There is a fairly common, definite type of albumin-
uria so called orthostatic albuminuria, which does not seem 
to have any serious significance. The chief characteristic 
is the rapid appearance of albumin in;,:.considerable amount 
in the urine after the patient has been in an upright pos-
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ition, and its disappearance from specimens passed fol-
lowing a prone position. 
Christian (8) states that Jehle (12) has given one of 
the best discussions of orthostatic albuminuria. He be-
lieves that in many of these patients it is not the up-
right position but an excessive lordosis that determines 
. the albuminuria. The pa.tient may stand with the lordosis 
corrected ~nd show no a.lbuminuria, or lie flat with a lord-
osis ma.de by a firm pillow under the lumbar spine and show 
albuminuria. Others, while accepting Jehle's other ideas 
as to orthostatic albuminuria, do not concur in his belief 
in the importance of lordosis as the oausative factor. 
Some think that usually there is an abnormal permeability 
of the kidn~y and so, in a sense, some under-lying nephrit-
ic element. 
The <londi tion QOC:t,lrfLip youth,most often .between a-
bout nine years of age and the time of puberty, and part-
ioularly in thin types that have rapidly increased in 
height. In some, there are no assooiated symptoms, but 
many of these individuals are easily fatigued, often pale, 
neurasthenio, with frequent headache or pain in the baok. 
Palpitation, cardiac arrhythmia, and vasomotor instability 
are not infrequent. These various symptoms are probably 
the accompaniment of the habitus rather than the result of 
any disturbanoe i.n renal function. 
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CAsts and Cells !n .!Jll! Urine: 
It seems reasonable that the urine from an inflamed 
kidney should oarry with it formed elements whioh are ohar-
aoteristio of the prooess of inflammation, and that a kid-
ney in which the lesion is in the main of a degenerative 
nature should yield a urine whose sediment is distinctive. 
Aoting upon this hypothesis, Addis (13) made a study 
Qf various physioal faotors on the formed elements of the 
urine. He found that all oasts whose matrix was hyaline 
disappeared from neutral sodium chloride solution when the 
salt concentration was less than 0.5 percent. He also ob-
served that the less the hydrogen ion conoentration, the 
greater was the concentration of sodium chloride necessary 
to keep the casts from dissolving. This explains why dil-
ute or alkaline urine has few or no casts present. 
Cusbny (6) says that often the protein solution after 
leaving the glomerulus is solidified in the tubules by ab-
sorption of water and increasing acidity and a oast of the 
tubule is formed which is finally driven downward by the 
pressure from behind and appears in the urine. The appear-
ance oftha cast varies according to the point a.t which 
the protein solidifies and the oondition of the tubules 
through which it passes. The chief constituent is gener-
ally the protein derived from the capsule, but the most 
prominent features may be lent by the detritis and more or 
less degenerated cells from tubules. Hyaline casts point 
to a glomerular leakage; with evidence that the epithelium 
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of the tubule is degenerating slightly, there will be added 
fine granules; if more markedly, coarse granules usually 
brown in color; if very rapidly, fragments and entire cells. 
Of the fatty and waxy casts, Christian (8) states that the 
fatty casts correspond in activity to medium brown granular 
casts, while waxy casts, about which relatively little is 
known, seem to be about equal to fine brown granular casts 
in their indications of activity of the process. 
The study of the urinary sediment in a systematic way 
has been well worked out by Addis (13). The patient is al-
lowed to eat breakfast, but after that all fluids are with-
held. The urine is collected between 6 p.m. and 6 a.m. and 
this quantity measured. The ten cubic centimeters are cen-
trifuged for five minutes at 1,800 revolutionsperxminute 
in a special graduated centrifuge tube with a diameter so 
narrow towards the tip that an accurate reading of small 
volumes may be made. Grossly the sediment is significant. 
In normal persons there will be about 0.2 c.c. of what seems 
to be mucus. In the initial stage of hemorrhag1c Bright's 
disease, if the renal lesion is pronounced, there is a 
large amount of brown precipitate,. In the active stages 
there are diminishing degrees of the brown color until in 
some cases it is imperceptible. In the latent stage there 
is often no appreciable deviation from what is observed.in 
the normal. In the terminal stage there is no mucus, so 
the cell s and casts form a·: tUosely packed white depo 81 t at 
the extreme tip_ In the degenerative Bright's diseases, no 
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brown color is ever seen and the amount of cloudy white de-
posit varies with the number of casts and epithelial cells. 
In arteriosclerotic Bright's disease there is simply the 
colorless mucus that 1s obtained from the urine of normal 
people. 
To do the microscopic examination, the supernatant 
fluid is decanted off and a part of the remainder removed 
with a. pipette. A drop is then introduced into each side 
of a blood counting chamber, and the number of casts is 
counted under low power over the ruled areas. The cells 
are counted under a high dry lens and usually over unit 
areas of one sq. rum. From this work a differential cast 
count is made fDr the total volume of the urine, since this 
sediment represents the number of casts and cells in ten 
cubic centime.ters. Addis (14) gives the following figures 
for such a twelve hour specimen voided by a normal man fol-
lowing a dry day. 
COID2osition Bange Averase 
Red blood cells 0-425,000 65,750 
Casts 0-4,270 1,040 
White blood cells) 
and )-- 322,400-1,000,000 322,500 
Epithelial cells ) 
Protein 10-30 mgm. 
Blood Chemistry: 
It is to be remembered that nephritis is not a disease 
of the kidneys alone but a. generalized procdss with, as Ii. 
rule, definite disturbances in the Circulatory mecha.nism 
r 
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and changes in body metabolism. All of these contribute to 
changes found in the blood. There may be an accumulation 
of substances, the result of katabolism and of retention. 
Some of these may be subst~nces that are normally being ex-
creted, but during normal renal function they are present 
in the bleod in smaller quantities. Slight changes may 
seriously disturb that normal equilibrium of substances in 
the body fluids, ,which is so essential for the function of 
body_ tissues. Changes 'in equilibrium may lead to acidosis 
and become a complication in terminal stages of renal les-
ions,-
So far, we have iearned more about the changes in the 
non-protein nitrogen elements of the blood than of any of 
th~ other substances. The total non~protein nitrogen in 
the blood is made up of several end products or stages in 
the metabolism of exogenous or endogenous protein. These 
substances a.re urea, uric acid, creatin~j creatitli~e, and the 
"rest nitrogen" fraction left after the other fractions have 
been determined. 
Mosenthal (15) has shown that the urea. nitrogen de-
termination yields the most information with regard to the 
\ 
retention of waste products in the blood. This is pa.rtly 
because the micro-methods for determining the urea nitrogen 
are easier to carry out than are the methods for determin-
ing the non-protein nitrogen. Lewis and Rivers working in 
Mosenthal's laboratory showed that wben protein is metabol-
ized normally, ap~roximately 80 percent is set free in the 
J 
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form of urea. The selective action of the Iddney maintains 
the urea nitrogen at a level of 50 percent or less of the 
total non-protein nitrogen of t.he blood. An impairment of 
renal funotion, even of very slight degree, may result in 
an increase of the percentage of urea nitrogen. It was 
also shown· that an increased percentage of urea. nitrogen 
may occur, whether the total non-protein nitrogen is high 
or low. This 1s importa.nt in early diagnosiS of renal im-
pair~ent, as the increase in the percentage of urea takes 
plaoe before the increase in the total non-protein nit.rogen. 
MYers and Killian (16} have shown the prognostio value 
of creatinine determination. Theoretically, the amount of 
increase in the creatinin,of the blood should be a safer in-
dex of the decrease in the permeability than should. the in-
crease in urea, for the reason that creatinine on a meat 
free diet is entirely endogenous in origin, and its form-
ation and elimination are normally very constant. Urea on 
the other hand is largely exogenous and a lowered nitrogen 
intake may reduce the work of the kidney in eliminating 
urea. It would seem that creatinine being almost exclus-
ively of endogenous origin, furnishes a most satisfactory 
criterion as to the deficiency in the excretory power of t e 
kidneys and a most reliable means of following the termin-
al cause of the disease. 
Myers and Killian (16) report observations recorded 0 
100 cases of nephritis observed between 1914 and 1918, sho -
ing creatinine retention. Of these 100 cases, 85 bad a 
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creatinine of over 5 mgm. percent, the figures ranging 
from 5.1 to 33.3 mgm; 80 of these 85 cases had died by 
1919. Of the 5 remaining, the condition of 3 was essent-
ially unchanged, while two had recovered. These two cases 
showed only temporary elevation of the blood creatinine. 
While the non-protein nitrogenous substances are 
probably the best understood, much work has been done on 
other blood chemistry. Working with blood proteins in 
nephritis, Epstein (17) found a disturbance of the 8.1b-
umln-globulin ratio in chronic nephrosis. More recently, 
the work of 8arker and Kirk (18) on plasmophoresis has con-
firmed this and has helped to relate a definite syndrome 
to protein defioiency. Epstein (19) has also shown a 
hypercholesteremia and a lipoidemia in cases of chronic 
nephrosis. These will be discussed in oonnection with the 
subject o~ subacute nephritis with edema. 
Christian (e) discusses the increase in blood chlor-
ides in acute nephritis during the edema and in subacute 
and chronic nephritis, and the low blood ct~orides ~n the 
terminal stages of chronic hypertensive nephrit1s. He as-
cribes these variations to a d1sturbance in the renal thresh-
hold which normally maintains the constancy of these chlor-
ides. 
Anemia: 
Brown and Roth (20) have reviewed 187 cases of chronic 
nephritis, diagnosed as such at the Mayo Clinic. Cases of 
macroscopic hematuria were thrown out and it was found 
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that there was no relationship between microscopic amounts 
of blood in the urine and the anemia. They have also done 
experimental and laboratory procedures to show that the 
anemia is not on a hemolytic basis, and that in chronic· 
nephritis, there is no lack of the protective power of the 
serum. They believe that the important factor is defective 
blood formation, and they showed evidence that the bone 
marrow suffers damage concomitantly with renal, retinal, 
and cardiac tissues. Their conclusion is that chronic 
nephritis is a constitutional disease in wLieh renal in ... 
Jury 1s only one phase of a wide-spread toxiC damage that 
involves the renal, cardiac and retinal tissues. 
The fact that anemia is of definite prognostic im-
portance in chronic nephritis, has also been shown by Brown 
and Roth (21). They have studied 139 cases with this in 
mind and have found that the percentage of hemoglobin and 
the concentration of creatinine in the blood in chronic 
glomerular nephritis shows a close inverse relationship. 
They found that a hemoglobin of 60 percent or less has ap-
proximately the same serious prognostic significance with-
in the two and one-half year period as have blood creat-
inine values of about 5 mgm. for each 100 c.c. That Is, a 
mortality rate of 85 and 86 percent respectively. 
Htpertenslon: 
flHypertensionu , says VanSlyke (22), fIis the quantit-
ative measurable effect of circula.tory change in nephritis." 
I 
In hls discussion of the subject, he a.grees with the observ-
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at10ns of Janeway. Janeway (23) believed that hypertension 
in renal disease could arise in three ways. 
One type is that which can arise through simple quant~ 
itative reduction of kidney substance below the factor of 
safety. This he believes is due to a vascular hypertonus 
from retained poisons of some kind. 
The second type arises in connection with the unknown 
intoxication which causes disturbances of the central ner-
vous system and which we call uremia. Clinically, this is 
associated with acute nephritis, sometimes at its very on-
set, besides the subacute and chronic inflammatory affeQtions 
of the kidney. 
The third type may arise in primary irritability of 
the vasoconstricting mechanism, probably extra-renal causes, 
which lead eventually to arteriolarsclerosis. Here the kid-
ney disease is the result and not the cause of the gener-
alized vascular lesion. If this vascular lesion goes on to 
result in an atrophic kidney, then a. renal element may be 
added to the hypertension that is already present. In 
these prima.ry vascular diseases it is probable that the 
widespread narrowing of the vascular bed produces an organ-
ic influence in peripheral resistance. 
_E~d~ema~. 2£ NeDhritl,s: 
The edema of aC\lte nephritis, as will be discussed 
in the symptomatolOgy of that condition, is often slight 
and may be transitory. It is often confined to the face, 
but it may at times become generalized. This differs from 
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chronio nephritis, for here when edema oocurs it is apt to 
be generalized, extensive, and persistent. In either case, 
we must distinguish between renal edema and Q.ardiao edema, 
for the latter is really a complication rather than a part 
of the nephritis. 
Renal edema occurs when cardiac function is un1mpaired, 
and it is in some way related to renal function. McCann 
(24) d1stingu1shes two types of renal edema. One is the 
hard, non-dependent type which occurs with a depletion of 
the serum proteins. This type frequently succeeds the 
first type in glomerulonephritis, due to loss of serum pro-
teins through abnormally permeable capillaries. It is this 
type of edema which characterizes lipoid nephrosis or which 
is seen in a patient who is kept for to long a time on low 
protein diet. 
The extent of renal edema is not related to the sev-
erity of the nephritis. Christian (8) reports cases of 
severe acute and chronic nephritis, both with and without 
edema. There is, however, some relation between this ext-
ensiveness of the edema and the type of nephritis. In a-
cute nephritis, there is usually a moderate amount of edema. 
Edema in subacute nephritis with edema is marked, while it 
is rare in most cases of chronic nephritis. 
Renal edema also bears some relationship to glomeru-
lar lesions. It is most often present in large amounts 
when the kidney shows some form of proliferative lesion in 
the glomerulus with a degenerative lesion of the tubules. 
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However, glomerular lesions themselves are to inconstant 
to justify the belief that edema is simply the result of 
decreased glomerular filtration of water. 
Salt retention in the tissues is one extra renal fac-
_tor which plays a definite part in edema formation. How ... 
ever, the findings here vary with different patients. Some 
patients with a low sodium chloride out-put can have the 
salt intake decreased with a resulting dmuresis and dis-
appearance of edema. Another patient under the same con-
ditions will not have the edema affected by wltholding, 
sodium chloride. Christian (8) states that salt retention 
is important, but that it is not known whether the salt is 
taken up and fixed by the tissues and then the edema dev-
elops to prevent to great concentration of the salt, or if 
water escapes into the tissues and the salt follows to 
give the needed.equ:tl:tbr:tum. It.is definitely known that 
there is some definite relationship between the two, but 
this relationship still awaits complete explanation. 
In the Frank Billings lecture, Christian (25) dis-
cussed at length the importance of the osmotic pressure of 
the blood and its relations to the intravascular pressure. 
When this osmotic pressure gets below a certain level, 
there is more intravascular force driving the fluid out 




Foster (2) defines uremia as an intoxication mani~ 
fested by psycho-motor disorders, which is apt to super-
vene in nephritis. The term originated from tbe fact that 
the first chemical studies of the body fluids of nephritis 
showed an increase in urea in the blood and cerebro-spinal 
fluid. While the term is inexact, it has won general usage 
as a description of several symptom complexes accompariying 
nephritis. 
Foster groups nephritis into three types, each of 
which he believes is a resultant of a peculiar metabolic 
defect., (1) The convulsive or epileptiform type ~as head-
ache and sudden amaurosis as frequent precursors ~nd coma 
as a sequel. The convulsive siezures and not inf~equently 
recovery are important features. (2) A second type never 
displays sudden onset, but is marked by gradually deepen-
ing coma, unaccompanied by psychic disorder or signs of 
motor irritation. (3) A third type shows visual q,istur-
hances only when demonstrable lesions of the eye ~re pres-
ent and is prone to gastrointestinal and psychic disorders, 
I 
of which the latter are commonly hallucinations and para-
! 
noid delusions. Convulsions do not occur, lethargy and 
somnolence are the rule, and coma is terminal. 
The convulsive or epileptiform type Foster s~ys has 
been known since the time of Bright. He has done extens-
ive experimemtal work with this type of uremia, u~ing a 
fraction of the blood of a patient with epileptifqrm uremia 
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and injecting it into the peritoneal cavity of guinea 
pigs. The results of his investigations seem to indicate 
that the blood of patients with epileptiform uremic attacks 
contains an organic base WIlich is toxic. He state$, how-
ever, that the existance of a toxin in uremic blood will 
not have been demonstrated until its chemical identity is 
known. 
In his pathological studies, Foster has shown that 
severe edema of the brain occurs with constancy in only 
one type of uremia; that type where stupor and coma, with-
out psychic or motor disorder, is the prominent nervous 
symptom. That edema of the brain may bear a causal rel-
ation to stupor or coma is suggested by the transient clear-
ing of the mental state following removal of cerebra-spinal 
fluid, which in this type of uremia is usually tinder in-
creased tension. 
The third type of uremia Foster refers to as asthenic 
uremia, and he believes it to be due to the accumulation of 
excretory products in a patient with nephritis. He states 
that Hewlett and bis two associates took enough urea to 
raise the blood urea up to 240 mgm. percent. All suffered 
from the same symptoms, d~ffering in degree onlYi nausea, 
headache, vertigo, mental irritability, apathy, and somno-
lence. 
Foster states that in his studies of chronic nephritis 
with nitrogen retention, that the amount of nitrogen ex-
creted in the urine bears a definite relation to the urine 
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volume. This fact was determined in this way: casell with 
no defect in water excretion were given diets containing 
a definite known amount of nitrogen, the only variable be-
ing water, and it was then observed that if they gave much 
water 'there was no nitrogen retention; but if water was lim-
ited to less than a liter per day, nitrogen was retained, 
and after a period, the blood analysis showed an increasing 
amount of urea and non-protein nitrogen. 
The best illustration given of the relation of water 
excretion to uremic symptoms in Rephritis with n1tr~gen 
retention is offered by the effects of diuresis. In this 
type of chronic nephritis this process of heaping up nit-
rogen waste is gradual and the cells become tolerant to 
abnormal amounts of these urinary elements. Then with a 
consequent water loss through diuresis, diaphoresis, or 
restricted fluid intake, there is a concentration of the 
waste products in the blood and tissues and at times a con-
sequent uremia. 
Foster concludes by stating that the c11n1cal mani-
festations and their immediate causation is not as yet well 
understpod. However, he does believe that there exists 
these three simple types, each a resultant upon a peculiar 
metabolic defect. These types frequently merge into various 
combinations and effect the varied syndromes that are called 
uremia. 
TlPES OF NEPHRITIS 
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Acute Nephritis: 
Since I am using the classification of Christian as 
a framework in this discussion, our first group will be 
acute nephritis. This is the same as the aoute or initial 
stage of hemorrhagic nephritis whioh is dfuscussed by Ad-
dis (13) and VanSlyke (22) or the acute stage of glomerulo-
nephritis to which Volhar4 and Fahr (27) refer. 
Etiolog.y: 
Infections of various types cause most cases of acute 
nephritis. Longcope (28) has followed 29 cases for from 
six months to seven years and has found that his findings 
agree with work previously published by such lIlen as Loeh-
lein, Volhard and Fahr, Fishberg, Branch, Baehr and Linden 
whom he cites. The focal form he finds to occur during 
acute infections. The embolic type is ascribed to the de-
position of bacteria in the capillary loops of the glom-
eruli, where they lead to a necrosis or to an inflammatory 
reaction. The diffuse form of acute nephritis follows acute 
infections which have been proven in a large proportion of 
instances to be due to hemolytic streptococci. In this 
connection, however, Longcope brings out the point that in 
view of the great frequency of acute streptococci infections 
this must be considered as a rare manifestation. VonPir-
quet (29) discusses the analogy between specific complic-
ations of scarlet fever such as acute nephritis, and the 
occurrence of serum disease following one or two weeks after 
administration of horse serum. He considers that there 
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may also be an allergic factor in the nephritis in that 
there may be a hei&~tened susoeptability of the individ-
ual to the infection. It is on this basis that Longcope 
explains why, with so much hemolyt1c streptooocci infection, 
there is so little aoute nephritis. 
Of the fooi where infection causing acute nephritis is 
harbored the tonsils are most often responsible. The sin-
uses, teeth, and middle ear may also be foci. Where the 
nephritis follows one of the acute infectious diseases, 
searlet fever is the most frequent offender. Measles mueh 
less often gives rise to nephritis, and the other exanthem-
ata. al"e quite infrequent causes. Although it is infrequent, 
acutenephritls does oocasionally develop following diphth-
eria, pneumonia, and erysipelas. 
As to the pathogenicity of the infection, it is not 
definitely settled whether t.te bacteria themselves reaoh 
the kidney and aot locally or whether it is tte action of 
toxins on the renal substanoe. Of these two possible ways 
in which bacteria can act, Christian (8) believes that the 
evidence at hand favors the local action of the bacteria 
virus after it arrives in the kidney in the major1ty of 
eases. 
Various toxic substances as corrosive sublimate, ar-
senic, and lead are oapable of producing an acute nephrit-
is. Corrosive sublimate and uranium nitrate have been in-
jected into experimental animals and found to Droduce les-
ions of acute nephritis in'every way identical with what we 
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find in man. 
The question of nephritis in ,regnancy is dealt with 
differently by Christian than by many authors. Some men, 
Addis (14), VanSlyke (sa), and Epstein (30), regard the 
rena~ lesion accompanying a toxemia as a form of degener-
ative Bright's disease. McCann (31) states that there is 
increasing evidence that the renal lesions of pregnancy 
should be grouped with nephrosclerosis. Keith (39) notes 
a close parallelism between acute glomerulonephritis and 
nephritis in pregnancy. He believes the main difference 
to be the more'severe toxemia in the nephritis of preg-
nancy. Christian (8) also discusses nephritis of pres· 
nancy under the heading of acute nephr1tis, but regards it 
as a manifestation of eclampsia and believes that it should 
be discussed in that connection rather than as a form of 
acute nephritis. 
PathologY: 
The focal type of acute nephritis occurs only as a 
complication of subacute bacterial endocarditis caused by 
the streptooocoi viri4ans. Boyd (33) uses a term "flea. 
bitten" to describe the externa.l appearanoe of the kidney 
here. The kidneys are slightly enlarged, gray red in color, 
and over the surface is scattered an enormous number of 
hemorrhagiC points, which correspond with the hemorrhagiC 
leSions in the skin and which really account for the pres-
ence of blood in the urine. On cut sections, the same hem-
orrhagic spots are seen scattered thru the cortex. 
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Microscopically the lesion is seen to be a glomerulo-
nephritis. It is peculiar, however, in that it does not 
attack all of the glomeruli, and in those which it does at-
tack, only a. limited number of the capillaries are invol-
ved. The walls of the diseased capillaries are swollen and 
necrosed and the lumen is occupied by a fibrinous exudate. 
There is a leukocytic infiltration both of the tuft and of 
the contiguous tissue. The capsular space contains red 
blood cells, leukocytes, and desquamated epithelial cells. 
The diseased loops become adherent to the walls of the cap-
sular space, while those unaffected remain free. If the 
patient lives long enough, these damaged portions of the 
glomeruli become completely fibrosed, but the number in-
volved is so small that there is no danger of renal fsil-
ure. 
To go extensively into the pathology of diffuse 
glomerulonephritis would constitute a lengthy paper in it-
self. However, it is of great importance in the under-
standing of the progress of the disease, so I am going to 
again refer to the work of Boyd (33). 
In the first stage of diffuse glomerulonephritis which 
is synonymous with the acute nephritis of Christian, the 
kidney is usually enlarged and the capsule is tense. Due 
to this swelling, the kidney substance often bulges out 
when the capsule is cut. Upon cutting the capsule the kid-
ney appears smooth and gray and there may be red or gray 
dots scattered over it. The cut surface appears moist and 
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in the very acute stage blood may drip from it. Looking 
at it with a hand lens, the glomeruli appear as gray dots, 
or red dots if there has been hemorrhage into the oapsu1ar 
apaoe. 
On microscopic eXamination, little change is noted in 
the glomeruli whioh is destined to influence very definite-
ly the course of the disease. The teohnique of demonstrat-
ing these changes is difficult but definite if properly 
done. The epithelial cells outside the glomerular tuft 
swell and fill the spaces between the loops of the tuft .. 
Later these may degenerate and be cast off into the cap-
sular space. Of greater import than this swelling of the 
epithellal cells 1s the swelling and proliferation of the 
vascular epdothe1ium. The obstruction which this produces 
is made worse by the formation of intraoapi11ary hyalin 
material. As the disease progresses, these fibers of hyalin 
material become more ooarse until they form a dense net-
work enclosing the proliferated endothelium. When this 
is accomp~ished, we have a bloodless glomerulus. 
In addition to the intracapi11ary ohanges, there may 
be eXUdate in the capsular space. ,This may contain coag-
ulated albumin, threads of fibrin, leukocytes, and red 
blood cells. The eXUdate is seldom abundant. Even if the 
tubules sbow abundant hemorrhage the red blood cells are 
swept out by the flow of urine and collect in the convol-
uted tubules. 
There is little tubular degeneration in this stage, 
- 30 -
and the interstitial tissue and blood vessels are normal. 
In other words, the essential pathology of this acute stage 
is intracapillary. 
Symptoms of Acute Neehritis: 
The symptom of acute nephritis most often noted by 
the patient is edema. He may also notice changes in the 
urine, as decrease in amount, hematuria, and frequency 
with some irritation. Other symptoms noted are vague, as 
general malaise, headaches or body aches, or more rarely 
tenderness in the loin region. Marked fever is not eorn-
man and chills are very rare. 
-Gastrointestinal Symptoms: 
Nausea and vomiting occasionally appear in acute 
nephritis and there may occasionally be abdominal pain. 
Such unusual symptomatology may lead to surgical explor-
ation. 
Edema la Acute Nephritis: 
Edema in acute nephritis shows great variability in 
different patients. It also Varies in location, but is 
most commonly seen in the face. Christian (8) records the 
presence of puffiness of the face in forty out of forty-
five cases showing edema in analysis of acute cases at 
Peter Bent Brigham hospital. There may also be edema of 
the lower extremities or of the back or buttocks if tbe 
patient is in bed. 
The edema of acute nephritis varies from a transit-
ory type to an extreme anasarca giving the patient a pale 
pasty appearance. With very marked renal edema, there is 
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a tendency for it to be especially conspicuous in the more 
dependent part and in the loose areolar tissue. Edema of 
the subcutaneous tissue so extreme as to give the patient 
discomfort is rare in aoute nephrit13. 
The mechanism of edema has been discussed. (See page 19) 
Urinary Disturbances ~Acute Neuhritis: 
The volume of urine output is nearly always decreased 
in acute nephritis, but the amount of decrease shows con-
siderable variability. With a markedly decreased volume, 
there may be discomfort due to the increased concentration 
or to the increased acidity. This discomfort is usually 
not marked. 
Blood in the urine is a cardinal sign of acute neph-
ritis. Addis (13) and VanSlyke (22) in their discussions 
do not mention the possibility of acute nephritis without 
hematuria. Christian (8),however, states that although 
they are rare, cases of acute nephritis do occur without 
blood in the urine. In connection with this statement, 
Christian does not say whether or not he has had such a 
case. Surely this must be very rare if it is to be cor-
related with the findings of Addis (14), WE10 made a quant-
itative stUdy of the urinary sediments both in health and 
disease. This work was done on a twelve hour dry diet, 
the technique of which is found in AddiS' book "The Renal 
Lesion in Brigrit t s Diseaseu , page 25. He made determin-
ations on 74 medical students and found that in these norm-
al individuals the rate of red blood cell excretion aver-
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aged 65,750 per twelve h::UY'a a,p.{1 v~:ried from 0 to 42,p,OOO .. 
This indicates that it would be unusual to have a person 
with an acute nephritis in the zero group. Addis (13) 
points out that of all the clinically observa.ble abnorm-
alities of glomerula.r nephritis, which is a broader term 
including acute nephritis, hematuria determined under stand-
ardized conditions is the one which is most characteristic 
and of most assistance in differentiating the condition 
from the pure degenerative (nephrosis) and the arterioscler-
otic types. 
In this paper, in accordance with Christian's class-
ification, I am discussing cases with persistant hematuria 
as a striking characteristic under the heading "Hemorrhagic 
Nephritis.'1 
Albuminuria·is an almost constant feature of acute 
nephritis. The quantity of albumin shows great variability 
but it is usua.lly moderate. The degree of albuminuria is 
not so good a mea.sure of the severity of the nephritis as 
is its persistance, along with other evidence of the pa.tient's 
renal function an~ general condition. 
Casts are almost always found in acute nephritis, and 
when they are not found, diSintegrated and gra.nula.r detritus 
is seen which has the same significance. There are casts of 
all varieties in the acute stage, but we should look espec-
ially for casts which vary from lemon yellow to dark brown. 
In some of the li~lter colored casts, red blood cells can 
be seen incorporated in the matrix, but in the ma.jority only 
fused orange colored masses can be seen. These are the blooa 
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casts which Addis (13) states are pathognomonic of hemor-
rhagic Bright's disease, of which acute nephritis is the In-
1 t1al stage. According to GUSl-illY (69 granular casts show 
a cons1derable tubular les10n besides a slight to marked 
glomerular involvement. 
Renal epithelial cells and leukocytes are usually 
abundant in acute nephritis. Christian (8) emphasizes that 
the same type of rather small epithelial cells may originate 
in any part of the urinary tract, so that when they are pre-
sent in the urine, we cannot be sure'whether they are from 
the renal tubule, from the ureter, or from the bladder. 
This must be ascertained by exclusion. Leukocytes may abound 
in the urine of acute nephritis with no evidence of cystitis 
or pyelitis being present. 
Chloride excretion in acute nephritis is much decreas-
ed and may be practically nil. In such cases there is usu-
ally water retention causing edema" as has been mentioned. 
Tests qL REma,l Funct.ion: 
These tests show proportionately less in acute neph-
ritis than they do in chronic nephritis. Christian (8) 
says that this is due to two things: (1) That the kidney is 
often hyperp.ermeable in acute nephritis (2) Some tests meas-
ure the result of decreased renal excretion and considerable 
time is required before retention is at all evident. 
In the discussion of these functional tests Addis (14:.~ 
discusses only the urea clearance test. This test is a ratio 
of the urea concentration in urine. 
urea concentration in blood. 
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He does not use the phenolsulphonephthalein test, blood 
creatinin or blood urea. VanSlyke et ale (34) have shown 
the advantages of the blood urea clearance test over other 
tests. The technique of the urea clearance is given in more 
detail in Medicine 9-1930,pp. 265-267. In their comparison 
they found that withdiminishi, renal function, the blood 
urea clearance shows evidence 01 the diminution sooner than 
do~s the blood creatinine conte1t, the blood urea content, 
or the phenolsulphonephthalein ~xcretion. They even found 
i 
that this blood urea clearance 9sually falls below 50 per~ 
I 
cent of its normal value before iany of the other three values 
show any abnormality. The urea iratio which is described by, 
i 
Mosenthal (35) and which will b~ discussed more in connection 
I 
with chronic nephritis, is the 9nly test comparable to the 
VanSlyke urea clearance as far '8 determining early diminu-
tion of renal function is conce~ned. This test uses the 
ratio of urea notrogen to the non-protein nitrogen of the 
I 
blood and has been proven accur~te. With regard to the phen-
I 
! 
olsulphonephthalein excretion, ~n cases with diminishing renal 
function, VanSlyke and his ass01ia.tes found that it is likely 
I 
to register entirely normal val~es for several weeks or 
I 
months after the blood urea cle~rance shows less than 50 
~ ! 
percent of average normal renal /functionJ. However, in Cases 
I improving from nephritis with s~vere functional deficiency, 
I 
tbe phenolsulphonepnthalein exc~etion sometimes shows a 
I 




While these findings show the blood urea clearance 
and the urea ratio to be the most valuable functional tests, 
in view of the common useage of the other tests, I will 
summarize their value in accordance with the findings of 
Christian (8). 
The phenolsulphonephthalein excretion is sometimes de-
creased and sometimes normal in acute nephritis. If the 
excretion of the dye is persistently low, it is indicative 
of a severe renal les10n.- This test is of value when re-
peated determinations are made and considered in relation 
to other known data. 
Blood urea nitrogen determinations give normal fig-
ures at the beginning of aoute nephritiS, but a little 
later they are usually above normal. Diet plays an im-
portant part here, because on a diet rich in protein, dis-
eased kidneys will not keep the blood urea below the normal 
of 20 mgm. of urea nitrogen per 100 c.c. of blood. Severe 
toxic symptoms, or uremia in acute nephritis, is usually 
accompanied by an increase in blood urea nitrogen and a 
decrease in 'phthalein output. In any case, where the 
blood urea nitrogen is high and continues so, the outlook 
is bad. 
The blood creatinine is usually not increased in acute 
nephritis. 
The two hour renal test is not applicable in acute 
nephritis due to the small output of urine. The test may 
be·of value in convalescence. 
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In disoussing the urea olearanoe test in aoute neph-
ritis, VanSlyke (22) reports that in a study of 23 oases 
in the acute stage, 19 of them showed a fall of 50 percent 
or less of normal during the first two months after the on-
set. This is olearly of value in obtaining an early diag-
no~is, but VanSlyke states that there 1s no prognost10 
significance to the degree of funotional impairment shown 
during the first two months. He gives one oase history in 
which the clearance fell to 10 percent of normal within 
two weeks of the onset, and yet he apparently made a oom-
plete reoovery. 
It seems that this whole disoussion of tests of renal 
function in acute nephritis shows mainly the value of cor-
relation. It is of great importance to correlate the val-
ues received from the various tests with each other and 
also with the olinical findings. 
Cardio-vascular Changes ~ Aoute Nephritis: 
Blood pressure is inoreased in severe oases of aoute 
nephritis, but usually the increase is moderate. A rather 
marked increase in pressure may precede uremic symptoms. 
However, Christian (8) states that a systolio blood pres-
sure of over 180 should give doubt as to the diagnosis. 
Many suoh cases are found to be aoute exacerbations of 
chronic nephritis or aoute nephritis progressing into the 
ohronic stage. 
The heart is praotically always unchanged by acute 
nephritis. If there is any easily recognized oardiac en-
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largement, murmurs, or arrhythmia in a patient with aoute 
nephritis, it may be considered as a coincident distur--
bance. 
There is no arteriosclerosis due to acute nephritis. 
This may, however, be suggested in the toxic stages due to 
the fact that the pulse is full and hard to compress. 
Blood lnAcute Nephrik1s: 
In the average case with acute nephritis there is no 
anemia. If there is. marked hematuria and a toxic condition, 
there may be a moderate to fairly marked secondary anemia. 
It is noteworthy that many patients with acute nephritis 
show pallor out of proportion to the hemaglobin or red blood 
cell count. 
In the early stages of the acute disease there is of-
ten a slight leucocytosis with a slight increase in the 
polymorphonuclear cells. If this increase is marked, it 
should arouse suspicions of infection apart from the cause 
of the nephritis. 
Oeular Changes .QI. Acuke Nephritis: 
Blurring of vision, flashes of light, or specks before 
the eyes are frequent complaints of patients. Transient 
blindness occurs infrequently, but when it does occur, 
Christian (S) says that it is a central or a retrobulbar 
condition. It comes on suddenly and also leaves suddenly 
and usually completely. The optha1moscopic examination is 
usually negative with such an amaurosis. In fact, it is 




Diagnosis of Acute Nephritis: 
-....;;::-----
Diagnosis of nephritis is not difficult, but the main 
difficulty comes in determining whether the condition is 
primary or whether one is dealing with an acute exacerba-
tion of a chronic nephritis. Christian (8) points out sev-
eral points significant in differentiation. If there is 
high blood pressure, plus cardiac hypertrophy, it points 
to the chronic type. Extensive retinal changes indicate a 
chronic nephritis. Renal function, decreased out of prop-
ortion to other disturbances, suggests that there was a 
preceding chronic attack. Previous symptoms, as nocturia, 
also help to make a diagnosis of an acute exacerbation. 
All of these factors and the patient~s general condition 
must be considered, as the two cannot be distinguished by 
urine analysis. 
Renal infarction or chronic passive congestion are 
other conditions which may give a urine identical to that 
of acute nephritis. Evidence of circulatory failure and 
the results with cardiac treaunent remove doubts as to 
diagnosis here. 
Orthostatic albuminuria may also cause difficulty in 
diagnosis. This has been discussed on page 10. 
Proggosis of Acute Nephritis: 
For most cases of aoute nephritis the prognosis is 
good. A la~ge number recover completely. However, there 
are a few that go d1rectly to chronic nephritis with a fat-
al outcome, and a few others tha~ go into the latent stage 
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and finally develop a chronic nephritis. With regard to 
this latent stage, Murphy, Grill, and Moxon (36) report 
that the sedimentation rate is of prognostic value 1n that 
it is a distinct aid in showing whether a renal lesion is 
gOing on towards healing or going into chronic nephritis in 
a patient who is in a transitional state. 
Uremic symptoms in the acute stage do not have the bad 
prognosis that they have in the chronic. There may be a 
persistent albuminuria or hematuria over a long period of 
time and then ultimate recovery. Renal function tests may 
show poor results in this stage without a fatal outcome. 
With speCial reference to the urea clearance test, VanSlyke 
(22) states that the essential for a good prognOSis is 
that within four months after the acute onset the clear-
ance, if it has fallen,. shall have begun a consistent climb 
backward toward a normal level. 
Certainly it is difficult to give a satisfactory prog-
nosis 1n early stages. Renal function tests must be repeat-
ed and correlated with the general condition of the patient, 
to arrive at a satisfactory prognosis. It is certain that 
nitrogen retention that pers1sts over a period of time in-
dicates a much damaged kidney and is of bad 1mport. 
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SURacute Nephritis with Edema; Nephrosis: 
Introduct1on: 
Subacute nephritis with edema in Christian's class-
if1cation is used to indicate a type of case inter~ed1ate 
between acute and chronic nephritiS, in which the essent-
ial feature is an early developing and pers1stent edema of 
renal origin. 
McElroy (42) discusses the fact that the term nephro-
sis WaS suggested at a meeting of the German Pathological 
Society in 1905 by F. von Muller. He suggested its use 
to distinguish the degenerative from the inflammatory les-
ions in the kidney. Clinical manifestations of this type 
of pathologic lesion were not known at this time. In 1913 
Hunk (43) also cited by McElroy (42) worked out the c11n-
ical symptoms of degenerative lesions laying stress on the 
presence of double refracting bodies in the urine in one 
rather characteristic clinical syndrome. This he called 
lipoid nephrosis. In 1914 the monograph of Volhard and 
Fahr appeared and McElroy quotes Fabr's (44) work as the 
most satisfactory to explain clinical and pathologic 
facts. Fahr would regard nephrosis as a gener1c term to 
express the primary degenerative lesions that oceur in the 
kidneys by virtue of their function as excretory organs. 
He classifies them as follows: 
A. Simple nephrosiS 
(a) First stage; albuminous degeneration. 
(b) Second stage; hyalin droplet degeneration. 
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(c) Third stage; necrosis. 
B. Distinctly characterized nephrosis. 
(a) Lipoid nephrosis. 
(b) Amyloid nephrosis. 
( c ) Pregnane y .tLephrosls. 
Cd) Storing nephrosis. 
In most of the literature that I have been able to 
read,the nephrosis were dealt with extensively only from 
the standpoint of the pathologist and the pathological 
classifications of nephritis. They have not used the term, 
nephrosis, to mean a clinical entity but have followed the 
meaning which Fahr uses and made it a generic term for de-
generation. To get away from the omnipresent contro~ersy, 
Addis (13) has omitted the term nephros1s entirely and made 
a large group of degenerative Bright's disease under which 
he has six subdivisions. The first is cryptic degenerative 
Bright's disease, which is synonymous with the subacute 
nephritis with edema of Christian, the lipoid nephrosiS of 
Munk, the genuine nephrosis of Fabr, and the chronic neph-
rosis of Epstein. 
In spite of the fact that I am discussing this subject 
from a clinical standpoint and using Christian's very clin-
lcal classification as a framework, I can hardly pass up 
the subject of nephrosis without some reference to the at-
titude of the pathologists. In Christian's claSSification, 
(45) subaeute nephritis with renal edema or nephrOSis is the 
name of a syndrome which has the following important feat-
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urea: II insidious onset, marked edema, decreased basal 
metabolism, oliguria, marked albuminuria, decreased blood 
proteins with relative increase in globulin reversing the 
usual globulin:albumin ration, lipoidemia (hypercholester-
emia), good phenolsulphonephthalein excretion, no increase 
in non-protein nitrogen of the blood, cylinduria but no 
hematuria, doubly refractile lipoid droplets in the urine, 
and normal blood pressure." 
I believe that it would be well right here to consid-
er where Christian in his clinical c+assifica.tion puts all 
of the extra. subgroups that are found under the generic 
nephrosis of the pathologist. Let us take for comparison 







(a.) Lipoid nephrosis, as has been stated, is synonymous 
with SUbacute nephritis with renal edema. 
(b) Chemical nephroses are placed by Christian in the 
class of acute nephritis, as he says that many of these sub-
stances when injected into animals produce renal lesions 
quite identical with acute nephritis in man. Simple toxic 
substances, such as corrosive sublimate and uranium nitrate, 
injected into animals produce both degenerative and prollf-
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erative lesions of glomerular and tubular epithelium. 
(c) Infectious nephrosis as discussed by Bell would 
only fit into a clinical classification as a very early 
stage of acute nephritis. Bell (5) states that there is 
often a slight swelling of the glomerular endothelium and 
when this becomes sufficiently pronounced it is called 
glomerulo-nephritis. This, I belieVe, we can dismiss from 
our clinical classification. 
(d) The nephrosis of pregnancy. Christian (8) states 
that clinically when this oondition is advanoed there is 
decreased urine with abundant albumin and casts, edema is 
usually present and may be excessive, the blood pressure is 
generally high, and the patient is toxic. Marked hematuria 
is not constant, but the sediment may show a few red 'blood 
c.ells. Bell states that anatomically, aside from some 
glomerular changes which are not constant, the picture is 
that of lipoid nephrosis. Christian says that it is not 
the picture of the usual acute nephritis although it is an 
acute renal disturbance. He believes that it should be con-
sidered as a toxemia of pregnano1, the oause of whioh is 
entirely unknown. He would consider the kidney leSion of 
pregnancy as a manifestation of eclampsia and describe it 
in that oonnection. 
(e) AmylOid nephrOSiS, according to Bell, is usually 
secondary to chronic suppuration, and it is related to glom-
erulo-nephritis. There is no dissension here, as Chris.tian 
(45) states, "all of our patients who have had extensive 
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edema of the nephrotic type and who died have shown glom-
erular lesions, either those usual to glomerulonephritis or 
an amyloidosis of the kidney including the glomeruli." 
This attempt at the correlation of the pathologist's 
classification of nephrosis is naturally imperfect. It is 
made difficult first by the fact that all pathologiC les-
ions cannot be diagnosed clinically and second by the dif-
ference in terminology. When a tissue shows a reaction of 
degeneration in contrast to that of inflammation, the path-
ologist takes the lesion out of the nephritis group and 
puts it in with the nephroses. Christian (8) in his def-
inition has said that he regards inflammation in its 
broadest sense as a reaction of a tissue to injury, and so 
he includes degenerative changes as well as cellular infil-
tration and tissue proliferation under the term nephritis. 
Etiology: 
Various workers in the field of nephritis have very 
different opinions as to the etiology of this condition. 
Addis (13) says that it is unknown and discusses o~ly its 
course. Epstein (19) says that it is due to a profound 
metabolic disturbance, the pathologiC changes in the kid-
ney being the consequence and not the cause. Christtan 
(8) says that the syndrome follows a prolonged protein 
deficiency in the blood which in turn is due to a renal 
lesion. 
Epstein (19) states that the term nephrosis is inap-
propriate in describing this disease because it accords un-
due importance to the kidney in the evolution of the con-
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dition. He suggests the name "diabetes albuminurieusl! be-
cause he believes that the albt~inuria of nephrosis is not 
of renal origin but is the expression of a profound and 
general metabolic change. He states, ItBecause of an alter-
ation in some or all of the cells of the body, or a modif-
ication (chemical, physical, or biologic) in the serum 
protein itself, as a result of which the body is unable to 
utilize it for whatever function protein serves, it is ex-
creted by the kidneys from the blood stream as a foreign 
substance which can serve no normal or useful purpose. tf 
He also believes that the lipoidemia arises from a peculiar 
disturbance in the protein metabolism and that it has a 
common origin with the lipoidemia of myxedema. 
Christian (8) in contradistinction to this states, 
Itthere seems to be no justification for regarding nephrosis 
as other than a Variety of kidney disease, a form of neph-
ritis. 1t He bases this statement on t}-le following logical 
sequential reasoning. 
(I) Barker and Kirk (18) working in Christian's labor-
atory have lowered the plasma proteins on dQgs by repeated 
bleeding and prevented subsequent anemia by X'eturn:lng the 
washed red blood corpuscles. By this technique they have 
produced edema, lowered basal metabolic rate, decreased 
blood protein with a reversal of the albumin-globulin ratiO, 
and increased blood lipoid. 
(2) Clinically the most common cause for a blood pro-
tein deficiency such as was obtained experimentally is 
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marked and prolonged albuminuria. 
(3) The cause of such albuwinuria is a renal lesion. 
Christian (8) stated that this lesion is often obviously 
in the glomeruli but that there are cases in which the glom-
eruli show slight or no demonstrable lesions while the tub-
ules show extensive degenerative changes. His explanation 
for this last type is hypothetical, but he believes that 
in so far as the actual daily amount of albumin in the urine 
is far in excess of what could possibly come from degener-
ating renal epithelium, that there is a functional change 
in the permeability of the glomerular capillaries of which 
the microscope gives no evidence. 
Leiter (46) in a careful consideration of both of 
these attitudes believes that neither the view that neph-
rosis is a primary renal lesion nor that it is a general 
metabolic disorder has been adequately proven. However, 
he seems to definitely favor the idea of a renal lesion 
over that of a metabolic disorder. 
Wolbach and Blackfan (47) report eight cases which 
were autopsied and no glomerular lesions found except what 
they b~lieved would be due to terminal infection. They 
state that while offering no substitute, they believe that 
any name implying renal origin such as nephros~s or tubular 
nephritis is inappropriate to this disease. 
There is one other point in regard to etiology on 
which Christian and Epstein again differ. Christian-(ej 
states that from a practical point of view it is to be 
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remembered that a few patients with the nephrosis syndrome 
are benefited greatly by appropriate antisyphilitic treat-
ment. Epstein ,(19) reports only three Cases of nephrosis 
with syphilis and in those cases he believed that the 
nephrosis was an independent condition and'had nothing to 
do with the syphilis. 
Pathology: . 
Christian (8) states that. the gross appearance of the 
kidney depends somewhat on the duration of the disease. 
Those dying within a few months of the onset show So pale, 
often yellowish kidney of normal size, or one moderately 
swollen. As the condition progresses there is a gradual 
diffuse increase in the interstitial tissue, so that the 
more slowly fatal cases show varying degrees of shrinkage 
of the kidney. 
Microscopically Boyd (48) states that the striking 
change is the degenerative lesions of the conVoluted 
tubules, the cells of which are swollen~and contain both 
neutral fat and cbolesterol ester. A fine work in connec+ 
tioD with the glomeruli has been done by Bell (49) who used 
an improved teclmique. He found a proliferation of the 
endothelium lining the glomerular capillaries and a thick-
ening of the basement membrane just as in glomerulonephr-
itis. It differs from ordinary nephritis only in that the 
vascular obstruotion is incomplete instead of complete. 
Bell also brings out the fact that there are SiI,me nephrot. 1c 
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tubules in every case of glomerulonephritis. 
Symptomatology and Physical Changep: 
The most prominent symptom in subacute nephritis with 
edema is an early edema which increases to an extensive 
anasarca. Christian (8) states that when ascites is pres-
ent, it is commonly a pseudo-chylous ascites, the ~luid 
being opalescent due to excess of lipoids in suspension. 
With this extensive edema goes the characteristic pale, 
pasty appearance, but anemia by blood count is slight. 
Christian (8) states that while the cardiovascular appar-
atus is normal at first, high blood pressure develops 
l~ter and some cardiac hypertrophy follows. This is con-
trary to the experience of VanSlyke (22). He states that 
in his series of cases of nephrosiS, both hypertension and 
hematuria have been uniformly absent. The urine is lessened 
in amount, cgntains much albumin and many C!i\.sts of all 
types. Christian's finding with regard to red blood cells 
again does not correspond to the findings of VanSlyke. He 
states that red blood cells may be absent at times and 
that they are usually few in proportion to other cellular 
elements in the u~ine, but very exceptionally they may be 
numerous enough to give macroscopiC hematuria. It is dif-
ficult to see why there should be this discrepancy between 
such accurate men unless VanSlyke has adhered closely to 
Addis' (14) statement of what he includes under degenerative 
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Bright's disease. Addis says that be includes under this 
title all of the very numerous conditions that are assoc-
iated with the appearance of evidences of degeneration of 
the renal Parenchyma without bleeding. Hematuria is then 
ruled out by definition. Then if we accept Bell's work 
showing that there is some glomerular involvement in every 
case of nephrosis these non-hematuric cases must be early 
cases or cases with as yet very little glomerular involve-
ment and hence would not have an opportunity to develop 
any hypertension. If hematuria appears, according to this 
definition, the case would be thrown out of this type of 
nephritis and would go to what Addis and VanSlyke call 
hemorrhagic Bright's disease • 
. Toxic sy~ptoms in subacute nephritis with edema are 
few. ?"hen they a~)pear it 1s mainly toward the end of 
the disease in the fatal cases, and at that period there 
may be a definite uremia. Renal function, as measured 
by blood nitrogen and 'phthalein excretion, is surpris-
ingly good. as contrasted with the patients general ap-
pearance of serious il~ness, until late stages. The prom-
inent and chief renal disturbance is an inability to ex-
rete water and often there is salt retention. 
Diagnosis: 
To diagnose the nephritis here is obviously easy_ 
Having diagnosed the nephritis the following character-
istics are given by Christian (8) to determine the sub ... 
grouping of the patient into the ne-Jhrosis syndrome: 
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ttmarked generalized edema; decreased basal metabolism, 
often down to -35 to -42; normal blood pressure; oliguria; 
marked albuminuria; urine sediment showing many casts of 
all sorts, fat droplets, usually double refracted by pol-
arized light, and many round cells and leucocytes but few 
or no red blood corpuscles; decreased blood proteins with 
relative increase in globulin reversing the usual albumin 
to globulin ratio; no increase in nonprotein nitrogen, urea, 
urio acid, or creatinine in the blood; increase in blood 
lipoids; normal excretion of phenolsulphonephthalein; very 
slight or no anemia not withstanding the patients' pale, 
pasty pallor." 
Prognosie: 
The prognosis in subacute nephritis with edema is poor. 
While a few recover,more die in the course of a few months. 
A large majority progress steadily downward or progress 
downward by exacerbations ,and remissions, each exacerbation 
leaving the patient in a poorer condition. Christian (8) 
states that a few cases do eventually recover, but he knows 
of no way except by the verdict of time to distinguish these 
few from the more numerous with a poor prognosis. 
In this connection, Epstein (50) definitely disagrees. 
He states that in cases of true nephrosis, which Christian 
states that he bas never seen, the outlook is good. He says, 
nBarring complicating infections, which are not infrequent, 
it is my firm conviction that the condition is not only amen-
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This is a type of nephritis which is characterized by 
showing a persistent slight to moderate hematuria. This 
one finding is predominating in these cases and the condi· 
tion in general differs so markedly from the usual features 
of nephritis that this special grouping of these cases is 
justifiable. Christian (8) regards it as a form of sub-
acute nephritis because the duration of the process in the 
majority of cases is to long to be called an acute process; 
some cases being really ohronic. O'Hare and Walker (37) de-
tine the condition as '*a type of case in which microscopio 
bleeding continues for a. varying length of time during and 
in the wake of an acute nephritis. tf These men consider 
this as a speCial type of acute nephritis, whioh may go on 
to subacute or chronic stages. Other writers as Addis, Vol-
hard and Fahr, and VanSlyke do not make any special note 
of this condition but merely consider it under the broad 
terms of hemorrhagiC Bright's disease or glomerulonephritis. 
Hemorrhagic nephritis is the most frequent for~ of 
nephritis in children. Hill (38) has shown that 25 percent 
at nephritis cases studied in the children's hospital at 
Boston were hemorrhagic nephritis. O'Hare and Walker state 
that the diagnosis of hemorrhagiC nephritis was possible 
in 21 percent of a series of 86 consecutive cases of acute 
nephritis entered into the Peter Brent Brigh~~ hospital. 
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Etiologz: 
O'Hare and Walker (37) state that the etiology is 
similar to that of ordinary acute nephritis. Of their 
eighteen cases nine had "sore throat lt a.s the cause. Two 
were due to "colds", two to tfscarlet fever", and one each 
to the following: otitis media, parotitis, pneumonia, 
septic miscarriage, and abortion. They believe that the 
streptococcus is tbe responsible agent most often. O'Hare 
(39) cites the work of De,rrlck and O'Hare (40) in which 
they found that 22 out of 37 cases of this were definitely 
skin sensitive to either the hemolytic or viridans type 
of streptococcus. With reference to etiological foci, 
Hill (38) states tr..at in his experience tonsilltis is by 
far the most frequent cause of nephritis in childhood. 
PatholoQ: 
Very little is known about the pathology of hemorrhagic 
nephritis in the acute stage because practically no patients 
die in this stage. O'Hare and Walker (37) discuss their 
findings in two specimens, one an autopsy specimen and one 
obtained at a therapeutic decapsulation. They state that 
the pathology in these cases was essentially that of sub-
acute and subchronic_glomerular nephritis with flbands of 
anastomOSing cicatrices enclosing sclerosed glomeruli and 
atrophic tubules." The glomeruli showed all stages of des-
truction up to complete obliteration. In many there was a 
proliferation of capsular epithelium with hyaline connect-
1 ve tissue IDa,sses adhering to the tuft and with blood con-
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fined to a small portion at the periphery. Occasionally 
blood cells were seen to form a lake in the center of a 
lobule. Thrombosis of small vessels leading to glomeruli 
were not uncommon. The vessels through the kidney showed 
varying degrees of sclerosis, although many normal vessels 
were noted. As a rule the tubules showed atrophy but no 
degeneration, accounting for the absence of brown granules 
1n the casts. They explain the scarcity of casts in the 
urine by the slowness of the process and the few glomeruli 
affected at anyone time. 
Symptoms ~ Findings: 
In the onset these patients have much the same pic-
ture as acute nephritis in which edema is not a prominent 
symptom. There may be a sense of unusual fatigue, list-
lessness, anorexia, slight headache, and backache. O'Hare 
(37) emphasizes the fact that most cases show no symptoms 
except tiredness and that the diagnosis frequently must be 
made on the urine alone. 
Physical findings are often entirely absent, but 
O'Hare (39) discusses some that may be present. There may 
be a little puffiness about the face or a little edema of 
the ankles. The skin may feel a bit hot, but the temper-
ature is rarely over 100 degrees F. ~~en fever is present 
a slight leucocytosis of 10,000 to 12,000 is common. In 
the acute stage there is no anemia and rarely any increase 
in blood pressure, but as the condition goes on into the 
chronio stage a mild secondary anemia develops, and we note 
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a moderate rise in blood pressure. 
In the oa$es reported by O'Hare and Walker (37) there 
was nothing at all in the volume of the urine, its specific 
gravity, or its albumin content that differed in any way 
from that found in any aoute or chronic nephritis. However, 
in the acute stage the urine may show an abnormally large 
number of red cells or a continuation of the red cells 
While the other elements are disappearing. It is the sec-
ond or subacute stage where the diagnosis is most frequent-
ly missed. In this stage the persistent finding of a sed~ 
iment consisting exclusively of a varying number of red 
blood cells together with a rare nongranular red blood cell 
cast or a rare, hyalin cast is sufficient. There may, of 
course, be cases in which there is a continuously active 
an4 diffuse condition in the kidneys, which give rise to 
brown granular casts as well, but the diagnosis is less 
'frequently missed in that type of case. 
The renal function as tested by the urea nitrogen 
and phenolsulphonephthalein excretion is not much altered 
in the first and second stages, of hemorrhagic nephri tis. 
However, the second stage gradually merges into the third 
stage, and here there is a definitely diminished renal 
function. Increase in blood pressure and deoreasing renal 
function in this type of nephritis indicates either an 
acute exacerbation of a chronic process or a merging into 
the third or chronic stage of hemorrhagic nephritis. 
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Dia&!:os1s: 
The diagnosis here differs markedly from that of acute 
nephritis or nephrosis. There the diagnosis of nephrItis 
was easy, and the only difficulty came in determining the 
type. Hera the diagnosis of nephritis is often missed and 
the patient told that there is nothing wrong. This is the 
type of case where the urine sediment shows only a rare 
-red cell and a rare hyalin east on a single examination. 
A few days after this one might find numerous red cells, 
and the process might go on to a very serious cond1tion 
without indicating it by any symptoms. 
More usually there is a definitely recognizable number 
of red blood cells and the diagnosis then depends upon find-
ing a few casts, especially red cell casts among them. 
O'Hare and Walker (37) emphasize that the casts are rare 
but that the diagnosis depends on them and if they can be 
found, papilloma of the bladder, early tuberculoSiS, hyp-
ernephroma, and other conditions of this type can be ruled 
out without subject1ng the patient to cystoscopy. 
Pr0sP;0sis: 
Hill (38) states that in children suffering from hem-
orrhagic nephritis the prognosis is good. There is little 
tendency toward uremia and the process tends toward recov-
ery, although occasionally chronic nephritis may develop. 
O'Hare and Walker (37) state that while the prognosis 
for life is usually good, most of the patients are left 
with some residual of their nephritis. Christian (8) re-
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minds us that the progress in many cases is likely to be 
slow and many gradually progress downward as a chronic 
nephritis without edema. 
Baehr (41) states that the prognosis is excellent and 
that in the fourteen cases that he has studied none have 
shown the slightest evidence of a disturbance of renal 
function. This is only an apparent disagreement with O'Hare 
and Walker, for Baehr states that he is discussing a type 
of nephritis in which neither edema nor hypertension dev-
elops at any time. This means that he is not including 
cases such as O'Hare and Walker would place under chronic 





Christian (8) has grouped his cases of chronic neph-
ritis into cases with edema and cases without edema. He 
acknowledges, however, that there is some overlapping so 
that cases are met which, while showing the main charact-
eristics for chronic nephritis without edema, yet show 
edema and vioe versa. These oases must be considered as a 
mixed type, constituting exceptions to the general group-
ing that is possible for most of the patients with ohronic 
nephritis. 
Chronic nephritis with edema, meaning by that renal 
edema, is a rare condition. Christian (50) reports that 
from approximately 1.650 cases of ohronic nephritis studied 
in his clinic only about five have been placed in the group 
of ohronic nephritis with edema. There have been 54 cases 
placed under the heading of subaoute nephritis with edema, 
however, and Christian makes no very definite demarcation 
there. We can say then that most of the oases of ohronic 
or subacute nephritis with edema, if classified by Addis 
(13) or VanSlyke (22) would be grouped mainly as ohronio 
active hemorrhagic nephritis, althou~l some might fall in 
their terminal group_ If these cases were clas,sified 01 
Volhard and Fahr (27) they would be called chronic diffuse 
glomerulonephritis of a neJhrotic type. If these cases 
were grouped according to the classifioation popularized 
by Osler (52) they would fall under chronic parenohymatous 
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nephritis. Still further back under the morphological 
classification, they would be called one of the large white 
kidneys. 
Chronic nephritis without edema is a much more com-
mon condition. Christian (51) believes that in contradis-
tinction to chronic nephritis with edema this group of 
patients are not really suffering from chronic nephritis 
but are suffering from a general vascular disease, in which 
the renal disease is but a local manifestation. In this 
last contention most men whose work I have read agree, but 
in the idea that subacute and chronio nephritis with edema 
is practically a.lways a disease loce.lized almost entirely 
to the. kidney, there is definite disagreement by such men 
as Mosenthal (53), Bla.ckfan and Wolback (47), and Epstein 
(19). If these oases of chronic nephritis without edema 
were classified by Addis (13) or VanSlyke (22), they would 
be called either chronio active or terminal hemorrhagie 
nephritis, but more would be considered terminal than in 
the case of chronic nephritis with edema. Volhard and 
Fahr (27) would place these cases under chronic diffuse 
glomerulonephritis. In the classification popularized by 
Osler (52) they would be one type of chronic interstitial 
nephritis, being placed in this broad group with the vas~ 
cular and senile cases. In the old morphological classif-
ication this group would fall under the heading of second-
arily contracted kidney. 
As this separation of chronic cases into tt.ose with 
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edema and those without edema is a division entirely on 
a olinical basis, it oan be applied only to the desoription 
of symptoms, physioal findings, diagnosis, and treatment. 
The etiology and pathology will be discussed for ohronio 
nephritis in general. 
Etiology: 
The etiology of ohronio nephritis seems to be a sub-
jeot about whioh muoh has been said but little bas been 
proven. There have been cases in whioh an anteeedent acute 
or suba.cute nephritis has been proven, but these oases are 
greatly in the minority. Christian (8) sta.tes that few 
oases of ohronio nephritis develop as a recognized progres-
Sion from an acute nephritis. Newburgh (54) says that in 
spite of the fact that so few cases of chronic nephritis 
develop as sequels of infections that first make themselves 
manifest in the form of acute nephritis, still many observ-
ers believe that muoh or even most chronic nephritis is a 
product of infection. It is assumed that infeotions, us-
ually in themselves to trivial to attraot the patient's 
notioe, are capable of elaborating poisons whose slow hid-
den action finally oomes to light in the form of a scler-
osed and atrophied kidney. While such a hypothesis is both 
interesting and pOSSible, it does not carry proof and hence 
does not solve the problem. 
Christian (8) states that ohronio nephritis _th edema 
much more frequently than the other group has an easily 
assigned, definite onset, but even here close relation to 
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infectious disease is infrequent. He states, however, that 
pathologists think that kidneys with extensive glomerular 
lesions often give evidence of bacterial cause for the pro-
cess. Even this possible etiological relationship is often 
absent in chronic nephritis without edema. 
It has been suggested that diet may play a part in 
etiology and Newburgh (64) has produced renal lesions in 
rabbits by the use of a diet very high in protein. As a 
further basis for his idea that to much protein may be a 
factor, he tells of a wave of hemorrhag'ic nephritis which 
broke out in the British Expeditionary force during the 
world war. ,Subsequent. study showed tha.t there had been no 
acute nephritis in the contingent from India although the 
Indian troops had been more seriously effected by respir-
atory infections than had the British. When the rations 
were compared, it was fo'und that the British were daily eon-
suming 180 grams of protein whereas the Indians only ate a-
bout 90 grams of protein a day. Newburgh (54) also dis-
cusses a letter from a Dr. P. W. Ha.rrison who has practiced 
.. 
for ten years among the inland shepherd Arabs. These people 
have a very low protein intake and this doctor has just had 
one ease of nephritis, and that an acute juvenile case. 
These instances are not controlled experiments and so are 
subject to error, but they provide food for thought. 
Christian (8) concludes his discussion of etIology by 
stating that we really have little information of the sub-
ject and so far as the individual patient is concerned, we 
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caD rarely do more than guess a cause. Newburgh is more 
definite and states that in his opinion chronic nephritis 
is, generally speaking, caused by the combined effeot of 
infection and abuse of protein. 
Pathoiogy: 
Christian (8) states that grossly the kidney of 
chronio nephritis is usually smaller than normal. However, 
in the oases which he olasses as ohronio nephritis with e-
dema there may be a large pale kidney. Kaufman (65) states 
that large white kidney is much more frequent than the 
large red kidney and that it may even be two or three times 
the normal size. Christian says that when the red kidney 
is found it is less often due to hemorrhage than to the 
fact that with the atrophy of the tubules a vascular con. 
neotive tissue framework is left. The surface of these 
chronic kidneys may be either smooth or granular. In 
those cases which show, renal edema, the surface is usually 
smooth and pale and the capsule strips easily leaving a 
smooth surface. The granular red kidney is more likely to 
be found in those cases without renal edema. In these cases 
where the kidney is not smooth, the capsule is difficult to 
peel off due to the connect1ve t1ssue dipping down into 
the kidney subst~nce in continuity with the connective tis-
sue framework of the kidney, which has become increased in 
focal areas. The exceptional cases where this does not 
work out are often those in which it is difficult to tell 
between renal and cardiac edema. 
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Christian (8) states that the microscopic picture in 
these kidneys is a varied one. The glomerular changes are 
proliferative or atrophiC for the most part. One may see 
in atrophied tubules, evidence of proliferation that pre-
ceded the degenerative change. The connective tissue por-
tion of the glomeruli is usually increased in amount. The 
glomerular capillaries show varying degrees of thickening 
of the wall and various stages of thrombosis. Often one 
can see many sclerosed remnants of the normal glomeruli. 
Kidneys with marked glomerular changes generally scat-
.tered through the cortex tend to be pale, fairly smooth, 
and during life these patients usually have marked renal 
edema. In this group of cases the tubular epithelium 
shows extensive degeneration of various sorts, spread rat-
her diffusely and uniformly through the cortex. 
In the other general type of ohronic kidney, the 
solerosed glomeruli are scattered in groups with inter-
vening groups of more normal glomeruli. These kidneys 
are generally red and granular and during life the patient 
tends to be free from extensive renal edema. In this group 
the atrophy of the tubules is more marked, but it has 00-
cured in groups conneoted with sclerosed glomeruli. Be-
tween these groups are normal tubules and some with higher 
than normal columnar epithelium. There is some evidence 
that there has been an actual hypertrophy of some of these 
glomeruli and tubules. 
In each of these types of nephritis the connective 
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tissue overgrowth is directly proportional to the number of: 
glomeruli and tubules which disappear. This connective 
tissue is cellular depending upon the activity and duration 
of the proliferation. 
In all of these kidneys the arteries show secondary 
changes, some of Which are marked. Kaufmann (55) states 
that the larger vessels show endarteritic, obliterating, 
and atheromatous changes, and the arterioles hyalin thick-
ening and narrowing. 
It is important to remember that this also involves 
the interlobular arteries and the vasa afferentia of the 
glomeruli as well. These changes in themselves may now 
caus6, .. atrophic processes in the remaining renal parenchyma. 
and thus contribute to the contraction and diminution in 
size of the organ. 
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Chronic Nephritis with Edema: 
Symptoms: 
Edema: 
Edema is the most prominent symptom and physical 
finding in this group of cases. As in acute nephritis 
the edema is usually first noted about the face, but it 
may occur anywhere. After the edema is first noted, it 
comes on with variable rapidity, at times gradually, at 
other times very rapidly. In some cases there is an ex-
tensive accumulation of fluid in the body cavities. Chris-
tian (8) states that it 1s not known what factors determine 
the localization of this fluid but that probably local con-
ditions not directly associated with the nephritis playa 
part. Addis (14) states that the edema in the chronic 
stage is a soft pitting type in contrast to the hard edema 
of acute nephritis. The fact that this edema is accom-
yanled by a protein excretion of several grams per twelve 
hours, adds to the evidence that this particular type of 
edema is due to a lowering of the plasma protein concen-
tration. Other factors besides this lowered plasma pro-
tein no doubt also playa part. Mosenthal (53) believes 
that the fact that this edema parallels oliguria and the 
associated diminished elimination of salt in the urine 
very closely is significant. 
Y'l1la.tever the cause, this edema gives to the p,atient 
a very characteristic appearance. Christian (8) rather 
vividly described such a patient. "He is pale and pa.sty; 
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skin folds that give facial expression are lacking; his 
eyes are watery; he is truly a sad picture. His skin is 
tense, often sniny in appearance where it is most swollen. 
Sometimes the skin bursts and exudes a thin serous fluid. 
In the very loose areolar tissues such as those beneath 
the eyes and about the penis and vulva, there may be a cur-
ious semi-translucent appearance. In the most swollen 
parts there is no evidence of vascularity of the skin and 
even on incision tbere is almost no bleeding. 1I 
Circulation ~ Blood Findings: 
Christian (8) states that blood pressure in chronic 
nephritis with edema is almost always increased in some 
stage of the disease. In many cases the increase is mod-
erate until late, and in exceptional cases it remains nor-
mal for a long time. It is this type of case with normal 
blood pressure that is especially likely to be confused 
with lipoid nephrosis. The arteries in this type of 
chronic nephritis only exceptionally show physical signs 
of change. The heart shows no disturbance until late, 
when with the blood pressure high, it develops a hypert-
rophy and later a progressive failure of function occurs. 
In the earlier stages of this condition with marked 
edema, anemia is more apparent than real. Later, however, 
anemia does develop_ 
Digestive Disturbances: 
Digestive disturbances are marked in all forms of 
nephritis but they are often espeCially marked here. 
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Christian (8) attributes it here in part to edema of the 
wall of the stomaoh and intestine 
Urinary Findings: 
I have quoted Mosenthal's emphasis with regard to a 
marked oliguria in edematous oases of ohronio nephritis. 
Both he and Christian (8) bring out the faot that there 
is a low urinary sodium ohloride out-put and a high plasma 
ohloride. The speoific gravity of the urine is normal or 
above normal. The urine contains much albumin and many 
oasts of all varieties. While there may be numerous leuoo-
oytes and red blood cells, gross hematuria is uncommon. 
Mosenthal (53) states that the blood ohemistry is normal 
or slightly elevated in this stage. Christian (8) points 
out that the two hour renal test, being satisfactory only 
in those cases with a fairly large twenty-four hour amount 
of urin~, is not always practioal here. 
Uremia: 
According to Christian (8) uremia is much more in-
frequent here than in those cases without edema. It is 
usually late in appearance and does not develop unless 
hypertension has ocoured. Headache, drowsiness and nausea, 
which in other types of nephritis are uremic in origin, 
here may be due to cerebral edema and be relieved, tempor-
arily at least, by lumbar puncture. 
Eyes: 
-
As with uremia, eXUdate and hemorrhage are much less 
frequent in this group than in chronic nephritis witho~t 
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edema. Exudate is observed more often than hemorrhage. 
There may be edema of the optic disc in this group of cases 
without other changes in the retina. 
Basal Metabolism: 
The basal metabolic rate is often decreased in chronic 
nephritis with edema as well as in subacute nephritis with 
edema. 
Diagnosis 2t Chronic Neuhritis wikh Edem,: 
Christian (8) only recognizes one difficulty in diag-
nosis here and that is from cardiac cases with edema. 
Here the therapeutic test of response to digitaliS with 
disappearance of edema and change in the urine picture to 
approximately normal is of value. Another test he recom-
mends is the use of small doses of diuretin or tbeocin, 
Which will produce little or no diuresis if nephritis is 
an important causative factor in edema, while a prompt di-
uresis shows the kidney quIte well intact. 
Leite.r (46) and Addis (44) and VanSlyke (22) recog-
nize another difficulty. Since Christian believes that 
nephrosis is Just one form of subacute nephritis, he does 
not consider the differentiation of a subacute form from a 
subchronic one of any great import, but these other men 
who believe lipoid nephrosis to be a purely degenerative 
tubular condition, see great importance in the differen-
tial diagnosis from a prognostic point of view. This dif-
ferentiation may be very difficult in a chronic case with-
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out hypertension or nitrogen retention. Addis believes 
that the differentiation oan be made by examination of the 
sediment and the finding of red oells or the remains of red 
oells. Leiter believes that in some oases the different-
iation oannot be made clinically and may require careful 
pathologic examination. 
PrOgnosis !B Chronic Nephritis ~ Edema: 
The prognosis in chronic nephritis with edema is bad. 
Christian (8) states that many cases run their oourse with-
in three years, a few survive for five years or longer, 
but that it is doubtful if any recover. In giving progno-
sis in this condition, we must realize that the result of 
tests of funotion are usually relatively good in propor-
tion to the patient's actual condition, although repeated 
tests whioh show a failing funotion are helpful as indio-
ating rate of prosression in the disease, and form a ro~gh 
estimate of the probable duration of .life. Christian, 
however, believes that in these patients, general appear-
anoe and urinary findings are of far more use in deter-
mining prognOSis than are tests of funotion. 
- 70 -
Chronic Nephritis without Edema: 
Symptoms ~ Physical Findings: 
Christian (8) states that in contrast to chronic 
nephritis with edema, this group has no dominating s~p­
tom. The most frequently observed abnormal physical find-
ing is high blood pressure. Strictly speaking, he says 
that nocturia is the only renal symptom of this group. 
Often there are no symptoms at all and the condition is 
discovered accidently through finding high blood pressure, 
albuminuria, or retinitis during a routine physical exam-
ination. When symptoms do appear, their onset is usually 
insidious. Tne patient may notice a loss of weight, a 
lack in strength or energy, a growing nervousness, or a 
gradually developing nocturia as the first indication of 
the disease. With the loss of weight there is often an 
associated sallow complexion and definite gastrointestinal 
disturbances. This gives the appearance of a. neoplasm and 
Christian (8) states that these cases are occasionally op-
erated on for carcinoma of the stomach or intestine. 
With regard to the insidious onset of this condition 
one of Richard Bright's (56) paragraphs is espeCially int-
eresting. "It is indeed a humiliating confession that al-
though much at:tention has been directed to this disease fori 
nearly ten years yet little or nothing has been done toward 
deVising a method of permanent relief •••••••• I believe that 
our want of success in what are considered the more recent 
attacks is frequently owing to the fact that the disease 1s 
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far more advanced than we suspect when it first becomes the 
object of our attention; and I am most anxious in this 
present communication to impress upon the members of our 
profession the insidious nature of this malady. II 
Disturbances 2! ~ AlimentarY Tract: 
Christian (8) discusses a large number of' alimentary 
disturbances which are not always thought of in connection 
with nephritis. A sore mouth and a persistent pad taste is 
frequent in advanced chronic nephritis. Superficial ulcer-
ations and a dirty greyish membrane are also common. Smears 
from the necrotic material often show organisms common to 
Vincent's angina. A similar ulcerative condition may oc-
cur in the vagina, colon, or rectum. 
Nausea and vomiting are often present and may be per-
sistent. They usually are considered to be of toxic central 
origin, although in the late stages chronic passive con-
gestion from cardiac failure brings additional gastro-int-
estinal symptoms. Hiecough is common late in the disease 
and often difficult to stop. There may be either consti-
pation or diarrhea. With the diarrhea ulcerative colitis 
may be found. 
Cardio-vascular DIsturbances: 
Cardio-vascular disturbances are very common in chronic 
nephrItis without edema and sooner or later develop in al-
most every patient. VanSlyke (22) states that hypertensIon 
occurs in most cases of chronic actIve and terminal BrIght 1 s 
disease but that it does not always occur in either case and 
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that in his experience, its presence or absence does not 
alter the prognosis as concerns renal failure or uremia. 
It does indicate that the patient may die a circulatory 
death before renal failure is complete. 
Christian (8) states that hemorrhages, particularly 
epistaxis, are frequent occurrences in this sroup of pat-
ients, due in part to high blood pressure, in part to Vas-
cular degeneration. These nose bleeds are often cop1ous, 
diff1cult to control, and may be the first evidence of an 
eXisting c~ronic nephritis with hypertension. Retinal 
hemorrhage, subconjunctival hemorrhage, hemorrhage into 
the internal ear, and cerebral hemorrhage are often obs-
erved. There may be marked renal hemorrhage. Hemorrhages 
from other locations are less frequent. 
Changes in the heart, sooner or later, can be de-
tected in almost all:-patients with chronic nephritis wi th-
out edema. Christian states that in many cases the hyper-
tension 1s noted, long before there is any evidence of -Gard-
lac enlargement, but as time goes on marked enlargement 
will be noted in many patients. This muscle after a time 
shows some degree of insufficiency and cardiac edema comes 
on to increase the confusion of the cll'nical picture. 
Anemia: 
Asbe (57) believes that the factor of anemia is often 
neglected in seeking a cause for the symptoms of'the patient. 
He states that traces of albuminuri$, dyspnea, anoreXia, 
slight edema of tpe ankles, vertigo, weakness, apathy, and 
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even some diminution of the concentrating power of the kid-
ney may be the results, not of nephritis or hypertension, 
but solely if not in part, the effects of the anemia which 
coexists. 
He states that the blood count is usually of the 
tlchlorotic ft type with a low color index. There are, how-
ever, rare instances of eases with a color index over one 
which, wi ttl the lemon yellow color of the patient, makes 
the disease simulate pernicious anemia. The degree of an-
emia is found to be proportional to the extent to which 
the renal function has been impaired and to the length of 
time the renal insufficiency has existed. Th,s, if a 
patient with nephritis with normal kidney func'tion man-
ifests anemia, some other cause for the anemia should be 
sought.. On': the other hand, if renal insufficiency of mod ... 
erate or marked degree is present and there is no anemia, 
we may conclude that the impaired renal function is of 
recent origin. 
Eyes ~ Chronic Nephritis without Edema: 
Various eye symptoms as black specks, flashes of 
light, dimming of Vision, and transitory blindness are 
often complained of in this condition. Christian (8) dis-
cusses opthalmoscopic examination as being very important 
here as it detects vascular and retinal changes in a per-
iod when symptoms are few. Thickening, tortUOSity, and ob-
structions of the arteries and veins ca.n be seen here. one 
can determine here early evidence of a.rteriolar sclerosis, 
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which is suggestive of similar changes elsewhere, particul-
arly in the nearby cerebral vessels. 
Christian (8) states that in no form of nephritis is 
retinitis so common. O'Hare (57) reports retinal lesions 
in 30 out of 32 cases of chronic glomerulo nephritis who he 
has followed over a period varying from six months to almost 
14 years. It may be found when there are few, if any other 
signs of a renal lesion. The patches of whitish or yellowish 
color interm1nglea with hemorrhagic areas in the retina are 
easily recognized and there are relatively few conditions 
to be confused with it. These retinal changes are especially 
significant as indicating that chronic nephritis is not merely 
a kidney disease, but a process widely spread and profoundly 
affecting the body tissues as a whole. 
Urine la Chronic NeEhritis without Edema: 
Christian (8) states that nocturia is one of the early 
urinary disturbances in this type of chronic nephritis. 
Later, as a rule, there is also noted increased frequency 
during the da.y. 
Tne urine is almost always pale in color, of lowered 
specific gravity, and contains only a slight amount of albumin. 
The specific gravity tends to become fixed at a constant level. 
When the urine becomes sufficiently dilute the hyalin casts, 
which up to this time have been so numerous, must necessarily 
dissolve. Addis (14) sa.ys that it is easy to explain the 
disappearance of the hyalin casts and celle, but be cannot 
explain why, as the blood urea concentration rises higher 
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and higher the casts tend to become broader. Oliver and 
Luey (58) have explained this phenomena. They have found 
that with the fibrosis of a glomerulus the blood goes 
through the vessel of Ludwig, which acts as a shunt be-
tween the afferent arteriole and the tubular capillary 
bed. This brings a type of concentrated waste material in-
to the tubule and obstruction of the lumen is frequent. 
:r.Tow in a kidney whose structure has been altered by abst ... 
ruction at a number of places along various nephrons the 
further passage of casts toward the pelvis of the kidney 
is blocked. What occurs is progressive clogging of even 
larger calledting tubules and, althou~~ .this obstruction 
allows urine to filter tnrough,'lt holds back the formed 
casts from the smaller tubules. Hence, with progressive 
renal damage the casts are Itcasts" of larger tubules until 
finally the very large renal failure casts are all that 
can be found. Addis (14) points out that even renal fail-
ure casts will disappear if the urine is to dilute, and 
they are sometimes missed beoause water is given in such 
large amounts. 
Addis (14) states that in spite of the diluteness of 
the urine, red cell excretion is always abnormally high. 
He does not mention the periodic bleeding, which Ghrl~tian 
(8) says oocurs quite often in this type of nephritis. 
/ Following this periodic bleeding, the cause of which is 
not definitely known, clots may occur in the pelvis or 
ureter and passage of these clots cause colic as with renal 
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calculi. 
Christian (8) also discusses the hematuria of acute 
exacerhations. Here there is likely to be oliguria, more 
albuminuria, and more cellular and granular casts. With 
periodic hemorrhage there is no other change in the urine. 
When passive congestion occurs due to ooincident 
cardiac insufficiency, the urine picture is again ohanged 
from that typical of this group. Here there is oliguria, 
darker color, inoreased specific gravity, increased album-
in, more casts, and more red cells. At this stage the 
patient shows cardiac edema, and resembles a case of chron-
ic nephritis with edema. This resemblance disappears, how-
ever, if digitalis relieves the cardiac insufficiency_ 
The total solids are decreased in the urine in this 
type of nephritis. Christian (8) remarks about the fact 
that there is often a reduction of the sodium chloride con-
tent of the urine here without developing edemaj the so 
called dry-salt retention. This indicated that there is 
not a necessary causal relation between salt retention and 
renal edema. The nitrogen output is usually normal for some-
time after the reduction in sodium chloride out-put has 
taken place, but later the nitrogen out-put is decreased. 
Glycosuria is frequently seen in chronic nephritis 
without edema, espeCially with hypertension. This is ex-
pla.ined by a hyperglycemia, which often reaches a high 
degree and is quite out of proportion to the glycosuria. 
,:", 
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Renal Function Tests in Chron1c Nephritis without Edema: 
Mosenthal (53) states that the earliest signs of di-
minished renal excretory power are an elevation of the 
blood uric acid and the presence of nocturnal polyuria. To 
determine nocturnal polyuria requires measurement and Mos-
enthal (53) states that the normal has been found to go 
as ~igh as 725 c.c. although the upper limit of normal is 
usually considered 400 c.c. or less. Christian (8) does 
not agree as to the value of the uric acid determination 
and sets 600 c.c. as the maximum night urine. He also 
states that early in the disease the two hour renal test 
shows a functional disturbance. 
Mosenthal (53), page 325, gives the technique for 
this two hour test. The level of specific gravity will 
be found to be slightly less than normal for the different 
specimens and there will be a variation of less than nine 
degrees in the various samples. Kirkland (5~) believes 
that Volhard's dilution and concentration test is the best 
to determine whether or not the deviation of fluid is due 
to renal or extra renal factors. The main difference be-
tween the two techniques is that the dilution and concen-
tration tests involve a forced amount of fluid and is 
contraindicated where there is much cardiac failure, while 
the two hour renal test is done under rather normal con-
ditions. 
Later, as the nephritis progresses, all of these changes 
become more marked, specific gravity falls lower and there 
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is less fluctuation between samples. Then sodium chloride 
excretion diminishes and still later nitrogen excretion 
does the same. 
In the early periods of chronic nephritis without 
edema, phenolsulphonephthalein excretion is normal, but as 
time goes on it gradually decreases until in the late 
stages its excretion is very slight or practically nil. 
Christian (8) states that drops in 'phthalein excretion 
usually accompany periods of Circulatory failure and with 
improvement in circulation the excretion again rises. 
Christian (8) states that the nitrogenous constit-
uents of the blood increase in much the same relation to 
the course of the disease as the 'phthalein excretion dim-
inishes. He uses the urea nitrogen determination as it 
is simpler, and he believes as valuable as the nonprotein 
nitrogen. 
VanSlyke (22) considers a patient in the chronic 
active stage of glomerulonephritis, if at the end of four 
months there has been no definite tendency for the blood 
urea clearance to rise. He states tt.lll,t of the' pa.tHmts 
whom he has seen +n this group only one has improved, the 
rest progressing gradually'toward ~ terminal uremia. 
Mosenthal (35) has checked his urea ratio: 
100 x urea nitrogen 
nonprotein nitrogen 
with the VanSlyke urea clearance test and found it to com-
pare favorably as an index of renal efficiency_ 'It is very 
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simple to carry out as only one specimen of blood is needed. 
With normal function the index is 44 or less; maximal im-
pairment of renal function gives a value of 80 or higher. 
With progressive renal impairment there is a rise in the 
ratio, while it drops if renal function improves. 
Christian (8) concludes his discussion of this phase 
of chronic nephritis by saying that these various tests often 
do reveal serious disturbances in renal function not sugges-
ted by other features of the case, and where they do, they are 
of great diagnostic and prognostic value. However, as in all 
phases of nephritis, it is the trend of repeated tests that 
are of most value. 
Uremia: 
Uremia occurs with far greater freqvency in chronic 
nephritis without edema than in any other type of nephritis. 
Christian (8) states that provided the patient does not die 
of apoplexy~ cardiac failure, or of intercurrent infectiou~ 
disease, he is practically sure to develop uremia. 
Diagnosis QL Chrqnig Nephritl 6 wl thout Edeml.: 
The diagnosis of this condition is discussed in brief by 
many authors, but none of them compare with differential diag-
nosis given by Christian (8) which I will review in abstract 
form. 
The frequency and ~octuria of chronic nephritis are 
symptOIas suggestive of prostatic enlargement. The back 
pressure upon the kidney may cause albuminuria and depressed 
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renal function further complicating the picture. If the 
change in the prostate is one such as an enlarged median 
lobe without much palpable enlargement, it may be partic-
ularly difficult to distinguish from a simple chronic 
nephritis unless cystoscopic examination is made. 
Confusion with chronic cardiac disease has been ref-
erred to in the renal function tests, but here a therapeutic 
test with digitalis will clear up the diagnostic difficulty_ 
It may be difficult to tell whether t~e urinary pic-
ture is due to arteriosclerosis or whether the arterio-
sclerosis is secondary to the chronic nephritis. Renal 
function tests help here and will be discussed later under 
essential vascular hypertension and arteriosclerosis. 
The periodic hematuria. wbich may occur in chronic 
nephritis may resemble renal calculus or neoplasm. X-ray 
studies and cystoscopy will help here. Absence of hyper-
tension is suggestive of the latter conditions. 
Cerebral tumor, cerebral hemmorhage, cerebral syphilis, 
cerebral aneurism, and epilepsy may be confused with c~~onic 
nephritis in those nephritics who have cerebral edema, ur-
emic attacks, or tranSitory Circulatory disturbances. 
Christian reminds us here that a convulsive seizure or sud-
denly developing coma from wLatever cause, is accompanied 
by albuminuria, glycosuria, and cylindruria. Actually it 
is often impossible to determine the presence or absence of 
nephritis until the seizure is over. Frequently a lumbar 
puncture will give data that will help greatly in diagnosis 
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of this group of cases. 
Chronic nephritis and neurasthenia have been confused. 
The point in diagnosis here is not to overlook the usual 
signs of chronic nephritis because symptoms are of such a 
nature as to suggest neurasthenia. 
Christian states that gastrointe~tinal symptoms in 
chronic nephritis to often lead to the mistaken diagnosis 
of acute or chronic indigestion. It is the neglect of a 
careful physical examination that causes physicians to 
treat only the most prominent symptom in this group of 
eases. 
Pernicious anemia wi tb. its sallow pallor, its gastro-
intestinal symptoms, slight pitting edema of the ankles, 
and its albuminuria with a few casts and low renal function 
as measured by the two hour renal test, may simulate chronic 
nephritis very closely, and the true diagnosis only be made 
when the patient is studied with the possibility of this 
condition in mind. 
PrOgnosis ~ Chronic Nephritis without Edema: 
The prognosis is better here than· in chronic nephritis 
with edema. Eventually the chronic nephritis or the assoc-
iated cardiovascular disturbance kills, but Christian (8) 
states the duration is often one of years. VanSlyke (22) 
quotes a personal communication.from Addis saying that he 
has seen several active chronic cases improve to the latent 
condition and VanSlyke has just had one such case. 
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It has been stated that renal function tests are of 
definite value but to be most valuable prognostically and 
diagnostically they must be repeated and correlated with 
clinical findings_ VanSlyke (22) states that the prognosis 
in the majority of their cases with a urea clearance of 
20 percent of normal or less has been less than one year 
and in only two out of 17 cases has it exceeded two years_ 
Intercurrent infections and cardiovascular distur-
bances frequently play an important part as the cause of 
death here, and they mu~t be carefully evaluated. 
Christian (8) states that ophthalmoscopic examinations 
are of much prognostic importance_ Retinal hemorrhages are 
of less serious import. O'Hare (57) found the average dur-
ation of life after either arteriosclerotic retinopathy or 
hypertensive neuroretinopathy appeared to be seven months. 
The maximum was 23 months. From the condition of the ret-
inal vessels we can form some idea as to the probability 
of cerebral hemorrhage, often the terminal event in chronic 
nephritis without edema. 
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Essent,al yascular Hypertension: 
Introduction: 
In accordance with Christian's plan of classifying 
the nephritides, I will discuss essential hypertension here. 
Fiahberg (3) defines essential hypertenSion as "those cases 
of cbronic hypertension which neither clinically nor anat-
omically can be demonstrated to have evolved from anteced-
ant inflammatory disease of the kidneys or urinary obstruc-
tion. u Christian (8) justifies its discussion here by say-
ing that actually we do not know the cause of high blood 
pressure nor its relation to t.i:e changes which we observe 
to take place, both in the cardiovascular structures and 
in the kidneys, during the progress of the condition. 
It is sufficiently independent of nephritis to justify 
the term uessential", yet the association of high blood 
pressure with renal disturbances 'is close enough t.o warrant 
describing the condition in this place. 
Fishberg (3) has said that the very term essential 
hypertension is a confession of ignorance, and that is its 
chief virtue. In this discussion we understand it as high 
blood pressure not obviously secondary to any demonstrable 
cause in contradistinction to the high blood pressure that 
gradually develops in chronic nephritis, or rapidly develops 




The li t,erature on the at io10gy of essential hyper~ 
tension seeLHS to be based largely on theories propounded 
by various men. However, much work has been done on this 
problem, and Fishberg (3) has given a very effective dis-
cussion of this work. He states that there is not only 
one essential hypertension but there are essential hyper-
tensions and the following groups may be tentatively dif-
ferentiated: 
'l'he group which seems to be most importa.nt numeric-
ally is a constitutional, familial, and hereditary disease, 
which bas been termed constitutional hypertension. Of 
the figures cited the work of O'Hare, Walker, and Vickers 
(60) included the largest number of cases. They elicited 
a family history of vascular disease in 68 percent of 300 
patients with hypertension but in only 37.6 percent of 
437 controls. In these cases, however, apart from the 
fact of hereditary predisposition, we know little of the 
Cause of the hypertension. 
In another group of cases, the hypertension is the 
result of dysfunction of endocrine glands. Fishberg (3) 
states that the most co~non of this group are the cases 
coming on in association with the menopause, in the pro-
duction of which the cessation or perversion of ovarian 
function is probably of great importance. However, it is 
very probabl~ that the group of ovarian and constitutional 
hypertension overlap. 
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Fishberg (3) believes that there are accessory'factors 
in the causation of essential hypertension which, while 
they do not in themselves cause hypertenSion, make them-
selves m~nifest or exaggerate the high blood pressure in 
predisposed individuals. He believes the most probable of 
such contributory causes are emotional and other psychic 
strains, overeating, and obesity. How they act is not 
known. 
Pathology !n Essential Hypertension: 
Nothing is known of the very early stages of essent-
ial hypertension as patients do not die then. Christian 
(8) states that when they do die fairly early in the course 
of the disease, usually due to vascular aCCident, there is 
diffuse thickening of the smaller arteries but not much 
change in the larger arteries. The kidneys are red but 
appear essentially normal except for thickening in the 
smaller arteries and an occasional atrophic and sclerosed 
glomerulus. 
Christian (8) states that later in the disease kidney 
changes are more evident. The cortex is slightly thinned; 
the kidney surface is slightly granular; the kidneys are 
beefy red; sclerosed glomeruli and atrophic tubules are more 
numerous; blood vessels are more generally thiQkened. The 
kidney leSions, however, are much less marked than what is 
found in the ordinary type of chronic nephritis and wcmld 
seem to be the result rather than the cause of vascular dis-
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turbance. In this latter statement Fishberg (3) agrees 
but in more positive terms. He states that formerly renal 
lesions of essential hypertension were not differentiated 
from chronic glomerulonephrit~s, both being united in the 
concept of chronic interstitial nephritis. However, later 
investigation showed conclusively that in essential hyper-
tension the changes in the kidney are secondary to disease 
of the small arteries, the so called arteriosclerosis, and 
in recent y~ars the term arteriolosclerotic kidney has been 
appropriately app11ed to the renal leSions found in the 
vast maJority of' cases of essential hypertension. 
DeWesselow (61) iIi a lecture before the Royal College 
of Physicians agrees in regarding it proven that in essen-
tial hypertension the renal lesion is secondary to the vas-
cular one. In referring to this renal lesion here he en-
dorses the term tllschaemic nephrltis ff which recognizes the 
purely secondary nature of the changes in the kidney_ 
Christian (8) bas found that the more advanced cases 
have many resemblances both to Cases of degenerative art-
eriosclerosis and to Cases of chronic nephritis. Very 
probably hypertension, arteriosclerosis, and nephritis are 
often intermingle4 in the same patient, and it is ~ot pos-
sible from autopsy evidence to reconstruct' the type, sequ-
ence, and progression of the leSion. He reminds us that 
our pathology is largely of the late or end stages and 
that essential vascular hypertension is a condition that 
may persist without very disturbing symptoms; hence, we 
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have very little knowledge of the anatomical changes, if 
any are present, in the earlier period of the condition. 
This type of kidney just descrIbed is the kidney of 
benign nephrosclerosis of Volhard and Fahr (27). While 
there are signs indicating damage to the kidney there is 
never any serious impairment of renal function here. In 
this sense it is very different from malignant nephro-
sclerosis in which there is renal insufficiency and the 
patient may' succumb to uremia. This latter group which 
Fishberg (3) has found to constitute less than ten per-
cent of the fatal cases of essential'hypertension, is 
characterized anatomically by the presence of necrosis 
and endarteritis of the renal arterioles. 
Symptoms !E Essential Vascular Hypertension: 
Mosenthal (53) states that the first symptom of es~ 
sential hypertension is an elevated blood pressure. This 
is obviously true if we consider that signs and symptoms 
presented in general are secondary to increased arterial 
pressure. However, the sphygmomanometer often detects 
the presence of the hypertension a long time before the 
patient has any related complaints. When he does begin to 
have complaints they vary greatly and are not well defined. 
Mosenthal (53) states that they are often confused with 
the symptoms of neurasthenia or those ascribed to focal 
infections because they are so indefinite. Cardiac pal-
pitation, slight dyspnea, precordial heaViness, headaches, 
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vertigo, failing memory, fatigue, dyspeptic symptoms, 
nocturia, and many others occur, varying according to the 
part of the circulatory system in which the disease is 
developing most rapidly. Mosenthal goes on to say that 
epistaxis or hemorrhage elsewhere, apoplexy or angina 
pectoris, may be the first signal of a marked hypertension. 
Cardio-vascular Changes: 
Christian (8) states that physical examination, be-
sides the hypertension, usually Stl0WS demonstrable cardiac 
enlargement, chiefly to the left. Palpable vessels often 
feel very normal and marked arteriosclerosis is the ex-
ception. O'Hare and Walker (62) have worked on the re-
lation of these peripheral vessels to high blood pressure 
and found that they play little or no part in the hyper-
tension whatever may be their state. They have studied 
50 cases of adVanced peripheral arteriosclerosis with nor-
mal retinal vessels and found no hypertension to exist. 
Usually the ophthalmoscope reveals changes in the retinal 
arteries even when nothing unusual can be palpated, but 
this is not always true. Those cases without retinal 
arteriosclerosis are believed by O'Hare and Walker to be 
early Cases of hypertension. Fishberg (5) writes that 
there are many Cases of essential hypertension in which 
the hypertrophied heart muscle copes adequately with the 
increased work confronting it, and at no time during the 
course of the disease a.re there compla.ints referable to 
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the heart. However, he says that it is decidedly more com-
mon that cardiac symptoms make their appearance sooner or 
later. In fact, manY,individuals with essential hypertens-
ion present a clinical picture that is completely domin-
ated by the manifestations of disease of the heart, and 
from beginning to end they are "cardiacs". In this con-
nection Christian (8) states that vascular hypertension 
is a general circulatory condition, so as it progresses 
we may expect to find evidence of changes throughout the 
bOdy. However, while the condition is generalized, the 
effects are far more marked on one organ than on another, 
so that we may speak of a cerebral or cardiac or renal 
type of hypertension in accordance with whether the brain, 
heart, or kidney undergoes the more marked degenerative 
disturbances. The danger in these expressions of type is 
that one may focus his attentions on the point from which 
the symptoms arise and forget that we have here primarily 
a general vascular disturbance. 
Urine ~ Renal Function: 
Mosenthal (53) states that in the early stage of every 
case of essential hypertension and' throughout the great 
majority of the cases, there are no signs of kidney in-
volvement in the urine in the form of albumin or casts, nor 
is there the slightest indication of any impairment of renal 
function in the blood chemistry or on other tests. Fish-
berg (3) reports that only seven percent of his cases ver-
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ified at necropsy died of uremia, which is the only form 
of death from essential hypertension that can be ascribed 
to the kidneys. Paulin (63) in a study of 76 cases of 
essential hypertension concludes that renal involvement 
in the late stages of this disease is usually very slight, 
and he states that only one of this series died because of 
renal failure. Christian (64) also believes that few of 
these patients die as a result of 11l"emia or have manifes-
tations of chronic nephritis. His percentage is somewhat 
higher than Paulins, however, as from 131 cases, 70 of 
which were cheeked at necropsy, six or 4.5 percent died 
of uremia or had extensive chronic nephritis. 
Christian (8) believes that if there is to be any 
change in function, it will most likely be detected in the 
two hour test by.a slight departure from normal toward an 
increased night excretion. Fishberg (3) agrees that this 
is the most accurate test and states that many errors have 
been made by relying on the phenolsulphonephthalein test 
here. The excretion of the dye is frequently subnormal 
while the concentration test shows the kidney in good con-
dition. In such cases the 'phthalein excretion is due to 
cardiae weakenss, and we must remember that cardiae failure 
is a much more frequent event in essential hypertension 
than is renal failure. Water excretion is often defiCient 
in these patients so that the two hour test may show dim-
inution in the diluting power unaccompanied by deficient 
concentrating ability, which aga.in is to be attributed to 
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the heart and not to the kidneys. With good functioning 
capacity of the kidneys the nonprotein nitrogen is not el-
evated, unless severe cardiac weakness with oliguria 
causes it to rise. 
Hemorrhage: 
Hemorrhages are a striking feature in many cases of 
essential hypertension. Obviously the most important form 
of hemorrhage in this d~sease is cerebral hemorrhage. 
Rhomberg and Lippman cited by Fishberg (3) found hyper-
tension to be almost invariably present in individuals who 
had a cerebral hemorrhage. 
Fishberg states. that epistaxis is frequent in essen-
tial hypertension and in some instances is an initial symp-
tom. Christian (8) has found that it is frequently fol-
lowed by striking relief from symptoms. 
Other types of hemorrhages also occur. Retinal and 
subconjunctival hemorrhages are not uneommon. Renal hem-
orrhage may also occur and when it does local renal and 
bladder disease as neoplasm and tuberculosis must be ruled 
out. 
Dyspnea: 
Christian (8) states that dyspnea here is of the ord-
inary 9ardiac type and comes on with increasing cardiac 
enlargement. He also states that usually although not al-
ways, with this dyspnea there is quite marked evidence of 
renal insufficiency, suggesting'that this type of dyspnea 
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is also of central toxic orj.gin. li'ishberg (3) believes 
that with failure of the left ventricle there occurs 
stasis and increased pressur~ in the pulmonary circuit 
which gives rise to a hypertrophy of the right ventricle. 
It is this strain on the right heart which he believes to 
be the cause of the dyspnea. Stieglitz (65) differs from 
both of these views and believes that the dyspnea is due 
to left ventricular failure causing an inadequate cerebral 
circulation and hence causing dyspnea by hyperstiIDulation 
of the respiratory center. 
Diagnosis £! Essential Vascular Hypertension: 
It is agreed by most writers that in the majority of 
cases there is little difficulty in establishing the diag-
nosis of hypertension. Having recognized the hypertension, 
it is important to determine renal function to see whether 
the condition is to be regarded as essential vascular 
hypertenSion or hypertension of chronic nephritis. A care-
ful history will help to differentiate the malignant type 
of hypertension from chronic nephritis. Christian (8) has 
found that the hypertension of hyperthyroidism sometimes 
may be confused with this form of high blood pressure. 
Basal metabolic determinations are very helpful here in 
diagnosis, although borderline cases are a difficult prob-
lem. 
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Pro&posis ~ Essential Vascular Hlpertenslon: 
The clinical duration of essential hypertension varies 
between extremely wide limits. However, as Fishberg (3) 
states, the person with elevated blood pressure is exposed 
to many dangers, and his expectation of life is distinctly 
shorter than if his blood pressure were normal. 
The sex is of importance in prognosis of this disease. 
Paulin (63) in the 71 cases that he followed from five to 
17 years found the mortality for men was 47.2 percent and 
for women 9.2 percent. Fishberg (3) found the mortality 
about twice as high in men. This may be partially ex-
plained due to the rather benign hypertension in women a-
bout the time of the menopause. 
Fishberg (3) believes that in general the younger the 
individual with essential hypertension, the more serious 
the prognosis. Hypertension detected in the sixties or 
later often pursues a mild course and may not shorten the 
patient's life. 
Fishberg (3) quotes the work of May (66) in the Pru-
dential Life Insurance SOCiety to show that in general the 
prognosis is worse with a very high blood pressure. 
Christian (8) emphasizes that the height of the diastolic 
pressure is much more significant than that of the systolio. 
I have discussed the fact that myocardial insufficiency 
is one of the most frequent serious complications of es-
sential hypertension. If this is slight it frequently res-
ponds well to treatment and even the severe cases often 
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respond well the first time. However, it has been noted 
by Fishberg (3) that after several attacks of myocardial 
insufficiency therapeutic measures are usually of no avail 
and the patient becomes bedridden most of the time. b'ol-
lowing this, the condition may soon terminate fatally or 
may last for years. 
The occurrence of anginal attacks due to arterio-
sclerosis of the coronaries is always a serious event. 
The prognosis is made much worse if following a coronary 
closure in a patient with hypertension the blood pressure 
drops and remains low. 
When the renal concentration test shows impaired renal 
function in a patient in the thirties or forties the out-
look is very poor. As a rule, these patients run an acute 
course, and Fishberg (3) states that autopsy reveals them 
to have ~een in the malignant phase of the disease with 
arteriolar necrosis. 
The ophtA~lmoscopic examination is of great value in 
telling the condition of a group of small vessels in in-
timate association with important cerebral arteries. Changes 
here indicate possible cerebral hemorrhage. Christian (8) 
states that prognosis depends on the condition of the cer-
ebral vessels, myocardium and coronary arteries, and on 
renal function rather than on height of blood pressure. 
- 95 -
Renal Arteriosclerosis: 
The more significant points with regard to this con-
dition have already been discussed. Here we are dealing 
with arteriosclerosis in contradistinction to the arter-
iolosclerosis of essential hypertension. Addis (14), Van-
Slyke (22), and Volhard and Fahr (27) quoted by VanSlyke 
would all call this lesion benign nephrosclerosis. 
Christian (8) deals with this condition in a very 
brief manner. With arteriosclerotic changes in the intra-
renal arteries there are degenerative changes in the glom-
eruli and tubules. The kidney is red and granular, slightly 
to moderately decreased in size, and the blood vessels 
stand out prominently with gaping lumina and thickened 
walls. The urine shows a little albumin and a few casts. 
Renal function may be normal or moderately decreased. 
VanSlyke (22) says that the symptoms of this benign 
form of arteriosclerotic Bright's disease are almost en-
tirely those attributable to circulatory changes, and 
death usually comes from circulatory rather than renal 
failure. Christian (8) states that while there is evi-
dence of a renal lesion in most arteriosclerotics, it plays 
relatively little part in the symptom complex of arterio-
sclerosis and the renal factor needs no special attention 
in the treatment of that disease. 
CONCLUSION 
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The symptomatology of the various types of nephritis 
has been considered according to Christian's classifica-
tion. In connection with each of his subdivisions, an 
effort has been made to show what terminology other au-
thors would use. This comparison of terminology may be 
condensed into a table such as the following: 
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Acute Nephritis Acute focal Glomer- Acute Sta~e", . Initial stage 
ulonephritis Hemorrhagic Hemorrhagic 
Bright's Disease Bright's Disease 
1i;cute Diffuse 
Glomerulonephritis 














Chronic Diffusfi .' 
Glomerulonephritis 




Essential Vas- Nephrosclerosis 
cular aypertens- Benign type 




erosis Progres- osis 













Cryptic Degen- Lipoid Degener-












Ohronic Active Chronic Active 
Hemorrhagic Hemorrhagic 
Eright's Disease Bright's Disease 
Terminal Hemor- Terminal Hemor-
r~ic Bright's rhagicBright's 
Disease Disease 
Arteriosclerotic Arteriosclerotic 
Bri~t's Disease Bright's Disease 
Arteriolosclerotic 
Type 
Arter td sc ler'(O:t'1~ A.rteriosclerot 1c 




The only difficulty which arises in comparing the clas-
sifications of Volhard and Fahr, Addis, and VanSlyke with 
that of Christian comes in trying to name any condition de-
scribed by any of these four men which correspond.s to the 
hemorrhagic nephritis of Christian. True, both Addis and 
VanSlyke refer to hemorrhagic Bright's disease, but when 
they do, they include not cnly the hemorrhagic nephritis 
found in Christian's classification but also his acute and 
chronic nephritis. It would seem that the type of patient 
who would fall under hemorrhagic nephritis in Christian's 
classification might be classed as subacute glomerulo-
nephritis by Volhard and Fahr and as a late acute, latent, 
or early chronic hemorrhagic Bright's disease by Addis and 
VanSlyke. 
It is evident from this discussion that the main var-
iation that exists between these classifications is one of 
terminology and not of concept. If we can just keep the 
various terms sufficiently in mind to be able to interpret 
the literature we will do well to adhere to Volhard's (67) 
conception that nit is more essential to attain clarity. 
concerning the nature of the disease than to be meticulous 
concernlng the etymology of its name." 
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